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What’s your tooling problem? 


Your tooling resin formulator can help you 


with EPON’ RESIN 


The skill and knowledge of your tooling 
resin with Shell 
Chemical’s years of experience and tech- 
nical research mean more profitable pro- 


formulator combined 


duction for you with Epon resin tooling. 

In addition to supplying basic tooling 
information, Shell Chemical also has de- 
veloped extensive data on fillers, flexibi- 
lizers, curing agents, and diluents for your 
tooling resin formulator. 

In many fields of industry, the unusual 
physical properties of tools made with 


Epon resin-based formulations make pos- 
sible the saving of more than half the cost 
of fabricating a conventional tool. 


High temperature tooling. Both metal and 
plastic forming tools, capable of operating 
at temperatures between 400°F. and 
500°F., can be made with Epon 1310. 

Long-lasting metal forming tools. Test 
results show that a casting of an Epon resin 
formulation mounted in a crank press and 
subjected to repeated blows had no per- 
manent deformation after 28,000 cycles. 


Excellent tolerances. Little machining and 
handwork are required to finish Epon 
resin tools, because the material can be 
fabricated to very close tolerances. 

Outstanding strength. Tools with thin 
cross sections can be laminated with layers 
of glass cloth and Epon resin to achieve 
high flexural strength. 

Can Epon resin help you with your tool- 
ing? Find out now by writing your tooling 
resin formulator. For a list of tooling resin 
formulators, write to Shell Chemical. 


SHELL CHEMICAL CORPORATION 


CHEMICAL SALES DIVISION 


Atlanta Boston Chicago Cleveland Detroit Houston los Angeles Newark New York « San Francisco 


St. Louis 


IN CANADA: Chemical Division, Shell Oil Company of Canada, limited, Montreal « Toronto « Vancouver 


° 

| 

wages 

wi 

Sat 


Positive ejection is essential to “‘all-the-way”’ injection 
molding. Stokes injection molding machines feature this 
exclusive operation that enables fully automatic degating 
and sorting —and even automatic handling of scrap. Man- 
ual set-up and occasional monitoring are the only atten- 
tions required by Stokes machines. 


The Stokes Advisory Service will supply complete data and 
application information—and, if desired, a production 
analysis on your own parts requirements. 


*in truly automatic injection molding 


{ 

Plastics Equipment Division 

F. J. STOKES CORPORATION T K 

5500 Tabor Road, Philadelphia 20, Pa. a 
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News about 


B.EGoodrich Chemical 


the pipe is made of Geon 
handles salt water under pressure: no corrosion 


N° pipe replacement problem will 
plague the owners of this 
Florida air conditioning installation. 
If ordinary pipe had been used, the 
corrosive effect of salt water under 
pressure would soon show up in high 
replacement costs. But pipe made 
from Geon rigid vinyl handles the 
job easily—and permanently. It is not 
affected by salt water. No galvanic 
corrosion problem either. 

Geon vinyl pipe more than pays its 


way wherever corrosion is the prob- 
lem. Installation crews like it, too, 
because it is lightweight and easy to 
handle. Can be readily joined by sol- 
vent welding. 

How can you take advantage of pipe 
made from Geon rigid vinyl? Get 
information by writing Dept. MG-2, 
B. F.Goodrich Chemical Company, 
3135 Euclid Avenue, Cleveland 15, 
Ohio. Cable address: Goodchemco. 
In Canada: Kitchener, Ontario. 


B.F.Goodrich Chemical Company 
a division of The B.F.Goodrich Company 


GEON polyviny! materials * HYCAR American rubber and iatex 
GOOD-RITE chemicals and plasticizers »* HARMON colors 
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From the Editor's Notebook 
By JESSE H. DAY 


@ A NEW SERVICE TO OUR READERS 
like to have a copy of any material in this issue or any 
previous issue of the SPE Journal, it is now available at 
nominal cost. We have just completed arrangements to 


If you would 


have all issues of the Journal stored on microfilm. You 
may obtain complete information on this service by writ- 
ing University Microfilms, 313 N. First Street, Ann 
Arbor, Michigan. 


@ EDITORIAL MATERIAL FOR JUNE—Commencing 
with the June issue, the Journal will be published from 
the National Office in Greenwich, Connecticut. To avoid 
delay and possible missing of deadlines any material 
planned for this issue should be mailed to the Greenwich 
office. The confusion of moving will be lessened if your 
material can be sent in well ahead of your deadline. 

@ PAPERS FOR 15th ANTEC—On page 57 of this issue, 
Program Chairman, Alex Sacher, writes an open letter 
to members giving “last call” for technical papers for the 
15th Antee and a list of PAG Chairmen to contact should 


you desire to help organize a proposed session. 
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Insulated beverage server molded from C-11 
(for resistance to heat and food stains) by 
N. F. C. Engineering Company. Clockwise: 
“Carpetmates” furniture caster, capable of with- 
standing compression loads up to 3,500 pounds, 
molded of C-11 by Childlore Company. High- 
gloss, easy-clean meat grinder bowl molded for 
Nutone, Inc. by Meridian Plastics, Inc. High 
voltage TV chassis socket molded by Breyer 
Molding Company for RCA. Lubricating oil 
sight-glass bowl undergoes 1,200 psi pressure, 
with C-11 molding by Chaney Plastic Molding 
Company for C, A. Norgren Company. 
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*x Exceptional Chemical Resistance 
* Molding Accuracy and Wide Latitude 
* Smooth Finish 


* Good Dielectric Properties 


This acrylonitrile-styrene copolymer is 
a thermoplastic molding material with 
properties of chemical resistance and 
strength superior to those of ordinary 
polystyrenes. These make it particularly 
suitable for articles such as tumblers, 
cups and many others which, in pre- 
vious materials, have been subject to 
breakage and chemical attack. 

The superior performance characteris- 
tics of BAKELITE Brand C-11 Styrene 
technical 


are described in literature 


available by writing Dept SJ-26—or 
calling your Bakelite Technical Repre- 


sentative. 


BAKELITE 


BRAND 


PLASTIC 


TABLE OF PROPERTIES (RMD-4511) 
Values Relating to Fabrication 


Specific Gravity (0792-50) .1.07 (Varies slightly 
with color) 
Weight per Cubic Inch (Molded) gms. .... 
Bulk Factor (D1182-54) Diced . 
Pellet 
Molding Shrinkage (0955-51), in./in. .. 
Values from Mechanical Tests 
Impact Strength (0256-547) ft.-Ib./in. of notch 
Ye in. thick ..0.55 
Tensile Strength (0638-527), psi ..12,000 
Elongation in Tension (0638-52T), per cent .... 
Flexural Strength (D790-49T), psi 
Modulus of Elasticity in Flexure 
(D790-49T), psi 


Values from Miscellaneous Tests 
Heat Distortion Temp. (0648-45T 
(44 in, thick, 264 psi) deg. F 
Thermal Coefficient of Linear Expansion 
0696-44 per deg. C 7 
Water Absorption (D570-54T), per cent gain in 
weight in 24 hours 
Rockwell Hardness (0785-51) 


BRAND 


VINYLS 

EPOXIES 
STYRENES 
PHENOLICS 

C-11 STYRENES 
POLYETHYLENES 
IMPACT STYRENES 


BAKELITE PLASTICS 


Products of 


BAKELITE COMPANY, Division of Union Carbide Corporation, 30 East 42nd Street, New York 17, N. Y. 
The terms BAKELITE and UNION CARBIDE are registered trade-marks of UCC. 


‘UNION. 


Corporation 


i 
hy 
ALY 
4 
200 
0.23 = 
8-1026 


AMERICAN CYANAMID COMPANY 
PLASTICS AND RESINS DIVISION 

32D Rockefeller Plaza, New York 20, N. Y. 

In Canada: North American Cyanamid Limited, Toronto and Montreal 


Offices in: Boston + Charlotte + Chicago * Cincinnati + Cleveland + Dallas 
Detroit + Los Angeles + New York + Philadelphia + St. Lovis + Seattle 
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BULLE TIN EE'S BULLETIN EE's 
NEW CYMAC (R) 325 CHERMOPLAST ANNOUNCED | 
RANKS wiTH BEST INSU LATING MATERIALS 

yniformly low gielectric constant and tangent from 10 F i 
Bibs 
| to 259°F High flashove* strengt®: Ends carbon & 

exceeds 10, 000 volt minimum and preakdow™ ; 
i requirements for antenn@ component 
superior at stavilit pesistame’ to cold 
sugses* early evaluation CYMAC 325 for motor pearing>: 4 
transisto® component®: antenn@ snsulatiom wave guides 
radar pousings: etc. samples technical data om request & 


The Society of 
Plastics Engineers, Inc. 


An international scientific and educa- 
tional organization of more than 6500 
individual members devoted to the de- 
velopment and dissemination of tech- 
nical information in the fields of 
research, design, development, produc- 
tion and utilization of plastics materi- 
als and products. The Society is 
incorporated under the laws of the 
State of Michigan. 


Executive and Business Offices 


34 East Putnam Ave. 
Greenwich, Conn. 


Officers of the Society 


R. K. GOSSETT, President 
FRED SUTRO, JR., Vice-President 
GEORGE W. MARTIN, Secretary 
G. PALMER HUMPHREY, Treasurer 
THOS. A. BISSELL, Executive Secretary 
All correspondence relative to busi- 
ness matters, meetings of the Society, 
membership, advertising and the like, 
should be addressed to the business 
offices listed above. 
Members should notify the business 
offices at least 30 days in advance of 
contemplated changes in address. 
Membership in the Society available 
to qualified individuals at $15.00 per 
year. Inquiries should be addressed 
to the business office. 


Membership in the Society is extended 
to individuals who by previous train- 
ing or experience or by present occu- 
pation qualify them to carry out the 
objectives of the Society. The privi- 
leges of membership are designed to 
enhance the professional standing of 
the individual member by encouraging 
participation in scientific and techni- 
cal programs and professional activi- 
ties; by developing close personal 
contacts and acquaintanceship be- 
tween members; and by providing an 
opportunity to administer the local 
and national activities of the Society. 


Neither the Society of Plastics Engi- 
neers, Inc., nor the SPE Journal is 
responsible for the views expressed 
by individual contributors either in 
articles accepted for publication in 
the Journal or in technical papers 
presented at meetings of the Society. 
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NOW AVAILABLE 
SEVEN VOLUMES OF SPE AUTHORITATIVE 
PLASTICS ENGINEERING INFORMATION 
**Member 
Price Price 
1. Volume IV, 14th ANTEC, Detroit, Mich., Jan., 1958 
(99 papers, 1040 pages) 


*Volume III, 13th ANTEC, St. Louis, Mo., Jan., 1957 


$ 5.00 $ 7.50 


tw 


(60 papers, 608 pages) 5.00 7.50 
*Volume II, 12th ANTEC, Cleveland, Ohio, Jan., 
1956 (56 papers, 618 pages) 5.00 7.50 
4. *Volume I, 11th ANTEC, Atlantic City, N. J., Jan., 
5.00 7.50 


1955 (58 papers, 530 pages) 


Set of three volumes (I,II,III) 13.00 20.50 


5. “Polyethylene Properties and Uses”, October, 1957, 
Cleveland, Ohio (8 papers, 59 pages) 3.00 4.50 
6. “Plastics for Airborne Electronics”, November 11, 
1957, Los Angeles, Calif. (10 papers, 116 pages) 3.00 4.50 
7. “Quality Control for Plastics Engineers’, edited by 
Lawrence M. Debing (160 pages) 


3.96 4.95 
On a reciprocal agreement just completed with The Society of The 
Plastics Industry, SPI individual members can purchase SPE pub- 
lications at SPE member rates, and vice versa. 

To purchase any of the above publications please send your orders 
directly to the following, stating whether you are an SPE member or 
an SPI individual member: (Books will be mailed postpaid if money 
is enclosed) : 

Society of Plastics Engineers, Inc. 
34 East Putnam Ave, 
Greenwich, Connecticut 


SPE Technical Meetings 


15th Annual Technical Conference 


January 27-30, 1959 The Commodore Hotel, New York 


Plastics in Packaging 

October 1 Statler Hotel Hartford, Connecticut 
Write for information to Blakely McNeill, Fuller Brush Co., 
Main St., Hartford 15, Connecticut. 


3580 


Plastics in the Automotive Industry 

September 12 St. Clair Inn Detroit 
Write for information to John D. Young, E. I. du Pont de Nemours 
& Co., Ine., 13000 W. Seven Mile Road, Detroit 35, Michigan. 


Building and Construction 
November 13. Southern California 
Write for information to John Delmonte, General Chairman, Furane 


Plasties, Inc., 4516 Brazil Street, Los Angeles, California. 


Plastics in the Metal Industry 
May 7, 1959 Pittsburgh 


Write for information to John Parks, Hydraulic Press Manufacturing 


Company, 512 Empire Building, Pittsburgh 22, Pennsylvania. 


Epoxies October 21 


Upper Midwest 
Write for information to Russ Kirby, Minnesota Mining and Manu- 
facturing Company, 900 Farquier, St. Paul, Minnesota. 


October 24 


Electronics 
Golden Gate 


| 
} 
Nine 
f 


apacity 
OTHIN( 


Compared With 
ESCAMBIA PVC PEARLS 


FREE-FLOWING DRY BLENDS AT HIGH PLASTICIZER 
LEVELS FOR MORE PROFITABLE PRODUCTION 
CAN YOU get a free-flowing dry blend using 50 parts of polymeric plas- 
ticizer? YOU CAN WITH THIS RESIN. 


Dry blends handle almost like pelletized compounds and are easy to 
handle in your present equipment. Here are more profit-making advan- 
tages you get with Escambia PVC PEARLS—at no extra cost— 


Complete freedom from fines 
Uniform particle size 
Outstanding heat stability 
Freedom from “fish eyes” 
Excellent color and clarity 

Fast mill banding characteristics 
Faster extrusion rates 


Competitive PVC Escambia PVC Pearls 


(Each magnified 20 times) 


*PVC Pearls is a trademark of Escambia Chemical Corporation. Manufactured in 
four molecular weights for all general purpose and many specific operations. For 
samples and additional information on this completely new PVC—write or call — 


BiA CHEMICAL 


261 MADISON AVENUE NEW YORK 16, N. Y. 
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THE MARK OF QUALITY 


COLMAN on giant extruders relies on 


Wheelico Capacitrolis 


Wheeleo 
Inetrumente 


Precise temperature control on this 41-inch extra-long extruder 
built by Hartig Engine & Machine Co., Mountainside, N. J., is 
assured by the use of Wheelco proportioning-type Capacitrols. 
Multiple control is provided for the 14 heating bands rated at 
2500 watts each with a separate control zone for the die head. 
High ratio of screw length to diameter (21 to 1 on this model) 
and accurate temperature control on Hartig machines combine 
to provide greater pressure stability, higher output, and better 
homogeneity of the extruded product. 


Engineers at Hartig, who pioneered electrically heated extruders 
and high-length diameter to ratio machines, recognize the need 
for accurate and dependable instrumentation to insure product 
quality. That’s why you find Wheelco Capacitrols on the best 
production equipment throughout the plastics industry. If you 
don’t already know the story of how Wheelco field engineering, 
training, and service can be put to work boosting output and quality 
in your plant — contact your nearby Wheelco field engineer. Ask 
him for Bulletin F-6485, “Capacitrols for the Plastics Industry.” 


Temperature control for 
barrel and die head 

on this Hartig extruder 
is provided by 

Wheelco Capacitrols. 


BARBER-COLMAN COMPANY 


Dept. D, 1575 Rock Street, Rockford, Illinois, U.S.A. 


BARBER-COLMAN of CANADA, Ltd., Dept. D, Toronto and Montreal, Canada 
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*MARLEX< is a trademark for Phillips family of olefin polymers. 


PHYSICAL PROPERTIES OF MARLEX 


TYPE 15 | TYPE TYPE 50 
MELT INDEX . 1.5 3.5 5.0 


IMPACT STRENGTH 


ENVIRONMENTAL STRESS CRACKING & : 10 2 1 


Bell Laboratories Test, Fso- hours 


BRITTLENESS <-180 -150 -100 


HLONGATION 20 15 12 
Density To) 0.96 | 0.96 | 0.96 
SOFTENING TEMPERATURE 2 260 260 260 
TENSE STRENOTN 4400 4400 4400 


20 in. min, psi 
STIFFNESS 150,000]150,000! 150,000 


HARDNESS 
Shore D 68 
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RIGID 
POLYETHYLENE 


A new addition to our line 


FOR IMPROVED BL | Type 2 MARLEX is a new low melt index extrusion- 


rt lia . grade resin now available to plastics processors in 
MOLDI # commercial quantities. Compare the data on the five 
types of MARLEX. See for yourself the advantages 
Type 2 offers you for vacuum forming, blow molding 


and extrusion applications— greatly increased tough- 


ness .. . higher impact strength . . . improved resist- 
ance to environmental stress cracking . . . higher 
melt viscosity . . . better creep resistance. 


If you vacuum form parts, you will appreciate the 
high melt strength of this new resin type because it 
minimizes sag. Large sheets are accurately formed 
with uniformly thick walls even in deep draw appli- 
cations. The high melt viscosity of Type 2 MARLEX 
is also very useful if you extrude or calender sheet. 

Greater creep resistance of Type 2 MARLEX im- 
proves products made with extruded filaments, such 
as rope and seat cover material. And its increased 
resistance to environmental stress cracking is tailored 
for blow molders and extruders making bottles and 
tubes for packaging foods and drugs. 

If you would like a bulletin with further informa- 
tion on Type 2 MARLEX resin, please send coupon 
below. Or call your nearest MARLEX office. 


PLASTICS SALES DIVISION, 


PHILLIPS CHEMICAL COMPANY 


A Subsidiary of Phillips Petroleum Company, Bartlesville, Oklahoma 


FOR BETTER EXTRUSI 


DISTRICT OFFICES 

NEW ENGLAND AKRON WESTERN 
322 Waterman Avenue, 318 Water Street, 317 W. Lake Ave., 
East Providence 14, R. |. Akron 8, Ohio Pasadena, Calif. 
GEneva 4-7600 FRanklin 6-4126 RYan 1-0557 
NEW YORK CHICAGO SOUTHERN & FOREIGN 
80 Broadway, Suite 4300, 1 S. York Street, Adams Building, 
New York 5, Elmhurst, il. Bartlesville, Okiahoma 
Digby 4-3480 TErrace 4-6600 Bartlesville 6600, Ext. 8108 


— 


PHILLIPS CHEMICAL COMPANY 
457F Adams Building, 
Bartlesville, Oklahoma 


Please send me your bulletin 
on the 5 types of MARLEX. 


Name: 


Position: 


Firm: 
Street: 
City: State: 
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How to reduce your mold costs 


D-M-E STANDARD MOLD BASES can reduce your mold 
costs in the design stage . . . during construction .. . and 
throughout the operation of the mold. 

Mold designers can reduce drawing board time by using 
D-M-E’s full-scale Master Layouts, which provide locations 
of leader pins, return pins, screws and other standard details. 
Complete catalog specifications and prices on 31 standard 
sizes—up to 234%," x 35!."—eliminate guess-work in esti- 
mating the cost of the mold. 

But your savings don’t end there: Moldmaking time is 
turned into dollars earned, because all the plates in the 
assembly are precision ground—flat and square—ready for 
the moldmakers’ layout and machining (pictured below). 
The exclusive inter-changeability of all D-M-E plates and 
component parts give you the added saving of immediate 
replacement in case of emergency. 

For the molder, the use of higher grades of CLEANER steel 
in D-M-E Mold Bases means added strength and longer 
mold life. And D-M-E’s range of standard sizes fit into more 
molding machines. 

Start saving now... with D-M-E STANDARD MOLD 
BASES! 


over 1000 o-m-E DETROIT MOLD ENGINEERING CO. 


STANDARD MOLD 6686 McNICHOLS ROAD — DETROIT 12, MICHIGAN TWinbrook 11-1300 
BASES are always IN 


Vv ’ 
STOCK at local D-M-E < : Contact Your Nearest Branch FOR FASTER DELIVERIES 
Bronches ready for 01217 CENTRAL AVE. S908 DIVISION ST. 3700 S. MAIN ST. 
IMMEDIATE DE- CHICAGO, ILL. LOS ANGELES, CAL. 
LIVERY. 502 BROOKPARK AD. 558 LEO STREET 


WRITE TODAY FOR CLEVELAND, 0. DAYTON, 0. 
170 PAGE CATALOG TORONTO, ONT, 
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TABLETS. 


Tablets — Rods — Molten 

Phthalic Anhydride 

You win three ways when you specify “National Maleic Hexahydrophthalic Anhydride 

Anhydride Tablets”: Tetrahydrophthalic Anhydride 

Nadic® Anhydride 

Dodecenylsuccinic Anhydride 

Fumaric Acid 

Succinic Anhydride 

Succinic Acid 

Malic Acid 

Adipic Acid 


Pressed to shape in modern tableting machines, they 
resist degradation. As delivered, they contain 75-90% 
fewer fines as shown by screen-analyses comparison with 
other leading brands after a 1,000-mile truck haull 
They are uniform because they are made by a continuous 
catalytic-oxidation process developed by National Aniline 
Research. 

You get mixed car or truckload rates on combination 
orders for any of the resin-chemicals listed on shipments 
from plant or many branch warehouse stocks. 

You'll like our quality, service and price. Why not get 
our quotation on your next order? 


NATIONAL ANILINE D'VISIOM ALLIED CHEMICAL & DYE CORPORATION 


Rector St., New York 6, N.Y. * Akron Atlanta Boston Charlotte Chattanooga Chicago 
G boro Los Angel: New Orleans Philadelphia Portland, Ore. Providence San Francisco Toronto 
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At Superior Comb Co., Mass., oc. REED, equipped with a Jumbo heater, is 


running a 56-cavity com 


National Comb Co. On 24-cavity styrene come 
, Superior cut cycle time 25% with this machine and 


Now available on New REEDS... 


JUMBO HEATING CYLINDERS 


This new REED Jumbo, available as optional 
equipment, is the best heating cylinder you 
can get today. Another product of advanced 
Reed-Prentice engineering, the Jumbo is the 
only heater to give you all these advantages: 


Greater capacity — The Jumbo is big, and 
built to handle more material per hour. You're 
assured of fast, thorough plasticizing with 
close, three-zone temperature control. Shrink- 
fit construction of torpedo means better heat 
transfer, and no drag on fins. 


Faster molding — You run heavier shots, fill 
the mold faster, and cut cycle time. The Jumbo 
operates at lower temperatures, helps you re- 
duce curing time in the mold. 


Leakprooft construction __ REED engineers 
have developed a new, three-piece construction 
for the Jumbo. This means you have only two 
seams, and far less chance of leakage than with 
other heating cylinders. 


ial features make it 
easier to remove, disassemble and clean the 
Jumbo when necessary. With this new REED 
heating cylinder, you lower your heater main- 
tenance. 


Jumbo heaters are available for these REEDS: 

175T (and TL) — 4/6 oz.; 275T — 8/10 0z.; 
300TA (and TL) — 12/16 oz.; 400 T — 16/20 
oz. For further information, call your Reed- 
Prentice Sales Engineer today. 


| 
i 
“ 
- 
ay 
; 
J 
lig 


“WE'VE CHOSEN 
REEDS FOR OUR 
REPLACEMENT PROGRAM” 


SAYS JOHN J. BACHNER, 
President of Chicago Molded Products Corp. 


“We focus our efforts on two main objectives — turning out 
superior molded parts and doing it in a way and at a price that 
saves money for our customers. We've built a reputation we're 
proud of on that policy. But we know we couldn’t continue to 
do it, nor could we remain one of the country’s top molders, with 
old equipment. That’s why we have a program of planned ma- 
chine replacement. Within the last year alone we’ve purchased 
six new REEDS in 4-, 8-, and 12-0z. capacities. These give us 
superior finished products, along with high production and low 
maintenance. Having watched these new REEDS perform for us, 
I don’t see how any molder can satisfy customers today with 
outdated equipment.” 


This 10-cavity shot of ladies’ shoe heels Missouri Valley Plastics Co., Inc., Kansas City, Mo., uses a 
weighs 24 oz. in acetate. A 300TA— 12/16 175T—4/6 oz. REED, with built-in stuffing arrangement 
oz. REED equipped with the new Jumbo cyl- and Jumbo cylinder, to mold these auto washing brush 
inder handles this job on a 65-second cycle. parts. The 642 0z., 4-cavity shot is high-impact styrene. 


4 


 REED-PRENTICE 


Affiliate of PACKAGE 


677 CAMBRIDGE STREET, WORCESTER 4, MASS. 


MACHINERY COMPANY 


BRANCH OFFICES: NEW YORK « CLEVELAND «+ CHICAGO + BUFFALO + DAYTON + DEARBORN « KANSAS CITY « LOS ANGELES 
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welding 


BOOST 


PRODUCTION 


of intricate moldings and 
parts requirin g inserts 


The vertical method of injection 
molding offers many production- 
boosting benefits in turning out 
parts requiring loose cores and in- 
serts. Loading trays are quickly posi- 
tioned, and there’s no need for elab- 
orate holding devices ... thanks to 
the horizontal moving platen. Other 
advantages: Less chance of mold 
damage; minimum floor space 
needed; assured stability of inserts 
during mold closing; convenient, 
comfortable working conditions for 
operator. 

Vertical injection molding is also 


the answer to high-speed, low-cost 
production of conventional and 
small, intricate moldings. 

So, meet your production 
objectives from the broad Watson- 
Stillman line of injection molding 
machines—available in capacities of 
1, 2, 6, 16 and 24 ounces. A com- 
pany engineer will be glad to give 
you a hand... help you to boost 
production speed and efficiency. 
Remember, he is backed by the 
company’s 100 years of _— 
in manufacturing hydraulic 
equipment. 


WATSON-STILLMAN PRESS DIVISION 
FARREL-BIRMINGHAM COMPANY, INC. 
565 Blossom Road, Rochester 10, New York 


OTHER FARREL-BIRMINGHAM PRODUCTS FOR THE PLASTICS INDUSTRY: Banbury Mixers « Roll Mills 
* Calenders * Extruders * Horizontal Injection Molding Machines * Transfer Molding 


Machines « Compression Molding Machines. 


WRITE FOR THIS GUIDE 
TO INCREASED PRODUCTION! 


Just off the press bulletin tells what is available in 
the W-S line of vertical injection molding machines. 
Gives design features, specifications, capacities, 


dimensions, etc. 
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A report from Du Pont on... 


11 formulations of 


ZYTEL nylon resin 


The following formulations of Zyrex offer an 
extensive range of variations in such properties 
as melt viscosity, rigidity of final product, tem- 
perature rating, solubility in chemicals. By se- 
lecting the correct formulation, you can do a 
better job of coordinating end-use requirements 
with available fabrication techniques. All for- 


101 Highest-melting resin with high fluidity at 

molding temperatures; has good machine- 

ability, high impact strength with maximum stiff- 

ness. Molded or extruded. For general-purpose mold- 

ings such as mechanical parts, consumer items. 

1 re) 3 Comparable to ZyTex 101, but stabilized 
for extended operation at elevated tem- 


peratures. Molded or extruded. For electrical parts, 
coil forms, fastening devices. 


10 e Black composition with excellent weath- 

ering characteristics, comparable to ZyTEL 
101 in general properties. Molded or extruded. For 
automotive parts, electrical parts, weather-resistant 
moldings. 


42 A high-viscosity extrusion grade generally 
comparable to ZyTEt 101. Extruded. For 
tubing, film, bottles, extruded shapes. 


31 Offers lower moisture absorption and greater 
flexibility than ZyTeL 101. Molded or extruded. 
For wire jacketing, special mechanical moldings. 


33 Thermally stabilized extrusion grade com- 
parable to ZyTEL $1. Molded or extruded. 
For wire jacketing, electrical parts. 


materials. Some of the types are available in colors. 
For details on the physical properties of these 


formulations and a description of many of their 


end uses— 


All compositions are packaged as solid granular 


5. pat Off 


BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY 


mulations offer the basic advantages of ZyYTEL 
nylon resin: its high strength-to-weight ratio; 
its toughness, impact strength, abrasion resist- 
ance; its versatility with regard to production 
processes. Du Pont engineers will be glad to work 
with designers, processors and fabricators in se- 
lecting optimum compositions for specific uses. 


7X Black nylon stabilized against weath- 
3 ering and thermal degradation offers 
low moisture absorption and excellent toughness. 


Molded or extruded. For wire jacketing, weather- 
resistant moldings. 


Semi-rigid composition offering a combina- 
211 tion of high impact strength and resilience. 
Molded or extruded. For impact devices and parts 
requiring exceptional toughness. 


A heat and light-stabilized flexi- 
3606 ble composition. Extruded, For 


wire jacketing, particularly field wire. 


A flexible composition which is soluble in 
63 alcohol, but has good resistance to gasoline 
and oil. Flow characteristics are comparable to con- 
ventional thermoplastics. Molded, extruded or used 
in solution. For wire jacketing, sheeting, packings, 
seals, textile coatings. 


A more flexible composition than ZyTeEr 68, 
69 with superior resistance to impact and flex- 
ural fatigue. Molded, extruded or used in solution. 
For jacketing mechanical cables and ropes, and for 
impact devices. 


write To: E. I. du Pont de Nemours & Co. (Inc.), 
Polychemicals Department, Room 404, Du Pont 
Building, Wilmington 98, Delaware. In Canada: 
Du Pont Company of Canada (1956) Limited, 
P.O. Box 660, Montreal, Quebec. 
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Higher density Fortiflex BEAUTIFUL 
gives housewares greater SURFACE 


The unbranched, long chain SHAPE-HOLDING 
molecules of Fortiflex RIGIDITY 


increase heat resistance to 
PLASTICS — above the boiling point 
of water! 


PLASTICS RESEARCH.... 


TORTURE CHAMBER 


WOS 
FOR MOST structural strength. 


LUSTRE 
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“Controlled Polymerization” A CAREFREE The molecules of Fortiflex YOU WOULDN'T _ In boiling water or in freezer 


gives Fortiflex its smooth, PLASTIC pack closely in linear TRY THIS WITH ©°™Partments, Fortiflex is 
lustrous surface. The waxy formation . . . give Fortiflex Max ____ Virtually unaffected by 
feeling has been an unsurpassed combination OTHER PLASTICS — temperature variations, 


scientifically eliminated, of rigidity and toughness. 


Two years ago there was no plastic for housewares like Fortiflex! That’s because Fortiflex is the 
product of a recent and exciting breakthrough in polymer research—called “controlled polymerization.” This method of 
molecule building produces a material that is far superior in toughness, in heat resistance, in stiffness, and 
in surface lustre. The pictures on this page demonstrate how Fortiflex, the latest in scientific plastics research, 
offers the housewares industry new opportunities for vastly improved products and greater design versatility. 
Celanese Corporation of America, Plastics Division, 744 Broad Street, Newark 2, N. J. 
Canadian Affiliate: Canadian Chemical Co., Limited, Montreal, Toronto, Vancouver. 


Export Sales: Amcel Co., Inc., and Pan Amcel Co., Inc., 180 Madison Avenue, N.Y. 1 
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30 to 80% more production 
with PRODEX Extruders 


PRODEX EXTRUDERS with VENT and VALVE L/D 24:1 and 30:1 outperform 
others in these jobs: 

%& POLYSTYRENE SHEET without predrying % HIGH DENSITY POLYETHYLENES from powder feed 
%& CABLE JACKETING without porosity %& CALENDER FEEDING without banbury or mills 

% CONTINUOUS COMPOUNDING for wire, cable, and phonograph records with excellent dispersion 

% DEVOLATILIZING and continuous removal of monomers, moisture, entrapped air, etc. 

%& GENERAL CUSTOM EXTRUSION for close tolerances, no porosity, easy to operate 


PRODEX NON-VENTED EXTRUDERS L/D 20:1 and 24:1 have set new standards 
of performance in precision and output rate when venting is not required. 


%& FILM EXTRUSION of polyethylene and vinyl % LAMINATING plastic to plastic and paper coating 
% Vatveo EXTRUSION, interrupted for molding and continuous valving for dispersion and extrusion. 


Package installations for sheet, film, pipe, wire and cable; continuous compounding and 
laminating. PRODEX EXTRUDERS are available in 14", 22", 3%", 42", 6” and 8” sizes 


50 PAGE ILLUSTRATED BULLETIN E-3 GIVES 


COMPLETE DETAILS ABOUT PRODEX EXTRUDERS 
“foros, new CORPORATION 


_FORDS, NEW JERSEY HILLCREST 2-2800 


Manufacturers of Process and Extrusion Machinery 


IN CANADA Bornett J Donson & Associates, Lid, 1912 Avenue Rd, Toronto 12, Can 
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Westinghouse 


Creep in Polyethylene 


at Elevated Temperatures 


R. R. Dixon 


Electric ( ‘orporation 


Electric ppliance Division 


ith the announcement of low pressure, high density 
polyethylenes in production quantities, there was an 
inevitable rush to try to use this material in difficult 
applications. The well-known toughness of conventional 
polyethylenes, combined with the increased stiffness and 
high practical heat distortion, made the material ideal in 
the eyes of design engineers and injection molders for 
replacement of other materials, Where conventional poly- 
ethylenes were obviously too flexible for structural pur- 
poses, the higher flexural modulus of these new materials 
made them available for increased design possibilities. 
Also, the freely quoted sterilizing tests indicated to far too 
many people that here was a plastic that could be used 
structurally in warm atmospheres. 


Design Limitations 

Because of these improved properties, many engineers 
were swamped with requests to change this or that part 
or design some other part in order to take advantage 
of them. In most of these cases the part being considered 
was something structural—supporting either a continuous 
load or an intermittent load—and in many cases this load- 
ing occurred at temperatures up to 200°F. 

An example of such a request involved an insulating 
support in a refrigerator. There was urging from sales 
and design people to use high density polyethylene as 
evaporator supports, because of its rigidity and tough- 
ness. The fact that there was a subsequent operation 
which involved considerable stress and temperatures 
around 250°F was not considered to be a problem for such 
a high temperature material. Published data on A.S.T.M. 
heat distortion were sufficient to discourage this applica- 
tion. 
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Although it is obvious to most that high density poly- 
ethylene will not hold even a moderate load at 200°F, it 
is not so obvious how much load can be supported at any 
particular temperature, A.S.T.M. heat distortion values 
give an indication of load carrying ability, but are nothing 
that can be used as design information. Furthermore, such 
information is not yet readily available from all the ma- 
terials suppliers. 

Investigating sustained loads at various temperatures 
means measuring creep or flow over extended periods of 
time, thus tying up equipment for a long time for a re- 
latively few bits of data. It is quite understandable that 
there is reluctance to determine creep curves when there 
are so many other important properties to be investigated. 

However, since creep and stress rupture are definite 
limitations in some applications, the work described here 
was started in order that a guide might be available for 
design limitations. Creep values were measured in tension 
at several temperatures and several loadings. Tests were 
terminated at four hours. 

It should be pointed out that the procedures and the 
data were by no means precise. Results can be used only 
as a guide, but they should be satisfactory for design pur- 
poses for short time loading. It is expected that more 
precise information will be made available by the industry 
when the need becomes more widely felt. 


Test Method 


Tensile creep was determined in a Tinius-Olsen Plas- 
tiversal, using an R2S strain gage on a two inch gage 
length. The strain signal was recorded at a forty magnifi- 
cation. A static load was applied at time zero to give the 
initial strain deflection, At intervals after that, small 
loads were applied above the specimen (without affecting 
the loaded specimen) to give indexing marks on the 
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strain plot. The strain values were read using a magnify- 
ing glass, 

For determining values at elevated temperatures, a 
box around the tensile clamping jaws was heated by 
blowing hot air through a coiled perforated aluminum 
tubing inside the box. The temperature could be con- 
trolled to +1°F,. The system was brought up to tempera- 
ture before the load was applied. In order to load the 
sample, the box had to be opened, and the early part of 
the strain-time curve showed thermal contraction effects 
until the temperature had recovered. 

Samples were injection grade standard materials 
supplied by several companies as_ injection molded 
A.S.T.M. tensile specimens. Melt index was in the range 
of 1.0 for the high density materials. These were tested in 
the “As Received” condition. Samples included a low den- 
sity polyethylene and two high density polyethylenes. 


Test Results 

Results of the low density polyethylene creep tests 
are shown in Figure 1. Several factors mentioned earlier 
may be observed on this plot. First, the thermal recovery 
shows its effect in the early part of the test, about the 
first ten minutes. Secondly, the points appear to give a 
very good straight line on a log-log plot; those varying 
from the straight line can be accounted for by thermal 
expansion, These points were better than were expected 
in the planning stages of this work. Relative slopes of 
these curves are, from top to bottom, .099, .072, and .078. 

In Figure 2 are values for a Ziegler type polymer, 
with the first ten minutes omitted from the graph. The 
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slopes are, from top to bottom, .089, .128, .108, and .201. 
Figure 3 shows a Phillips type polymer superimposed on 
Figure 2. There slopes are .102, .127, .109, and .156. It 
is obvious that there was very little difference, if any, 
in creep properties of these materials, at least on this 
brief test. 

It has already been pointed out that the data are 
not precise because of equipment limitations (e.g. pre- 
sence of vibration, absence of a standard for temperature 
correction, use of uncontrolled specimens, and difficulties 
in reading small strain values; also, shrinkage of the 
polyethylene at elevated temperatures may mask the true 
creep. Thus the greatest value of the test results is in 
the general picture which is presented. It could indicate 
to those sales engineers and design engine who do not 
recognize the problems of creep in high density polyethy- 
lene that in a constant load application at a particular 
temperature, a definite amount of creep must be taken 
into account. 

The second point of note is that under the test condi- 
tions the creep rate was slightly greater in high density 
polyethylene than it was in low density polyethlene. How- 
ever, because of the higher initial deflection in the low 
density material, total deflection remained higher for 
this material when extrapolated by a straight line to many 
years. Since it has been shown in the literature (1) that 
correction factors must be added to get a straight line 
function, longer time creep tests must be conducted to get 
(Please turn to Page 70) 
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“Delrin’ —-A New 


Thermoplastic 


J. F. Cogdell and R. H. Hardesty 
E. 1. du Pont de Nemours & Co., Ine. 


Wilmington 


A new thermoplastic has been created, different 
‘ from any other thermoplastic in chemical structure 
and physical properties. It is a high-melting, highly cry- 
stalline, polymer of repeating—CH.O—groups. “Delrin”* 
acetal resin is its trade name. This paper discusses the 
physical properties of this new thermoplastic, its process- 
ing characteristics and something of the program of end- 
use tests to establish its general utility. 

When a new material is discovered, its value as a 
commercial product must be determined. The study pre- 
sented in this paper used a combination of investigating 
techniques in reaching the conclusion that this new 
thermoplastic represents a significant advancement in 
the field of engineering plastics. 

Early tests showed the new polymer to have an 
excellent combination of properties: high strength, 
excellent flexural modulus and fatigue life, outstanding 
resilience and toughness. However, since a material 
subjected to many different environmental conditions in 
various end uses the effects of environments on the 
properties of the polymer were studied. These showed 
the new polymer to have the unusual feature of retaining 
a significant degree of its desirable end-use properties, 
including dimensional stability, under conditions of high 
temperature and humidity during an extended period of 
stress or during exposure to most solvents. 

Knowledge of the properties of a new material pro- 
vides a foundation for prediction of possible end-uses. 
Simple qualitative prediction is not enough. 

An extensive end-use test program carried out within 
the company has now been expanded to a test program 
with end users and processors. Tests on selected applica- 
tions in actual or simulated service confirm the suitability 
of “Delrin” for most of the applications studied in such 
areas as packaging, pipe, automotive, appliances, machi- 


is 


*Du Pont registered trademark 
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nery, plumbing, hardware and consumer items. 

Testing facilities and polymer availability were not 
sufficient to allow testing of all the end-uses that needed 
to be studied so a technique of projected applications was 
used. Here, knowledge of the end-use property require- 
ments and economics of specific uses was used to make 
actual design and cost calculations. 

Processability, which is just as important in a material 
as good physical properties, had to be determined, Fabri- 
cation studies, property determinations and _fabri- 
cation of end-use test items show that this new resin can 
be processed without difficulty in standard thermoplastic 
equipment. In order to develop a feel for this material in 
relationship to the processability of existing thermo- 
plastic materials, a study was made of the basic melt 
viscosity of the new polymer. Equipment and operating 
conditions recommended for injection molding and extru- 
sion have been determined, and recommended procedures 
for the design of molds for close tolerance injection 
molding have been established. Suggested extruder screw 
designs for the polymer have also been developed. Some 
important characteristics related to the fabrication of 
this thermoplastic are ability to fill a multi-cavity mold, 
ease of ejectability, ability to hold necessary molding 
tolerances for mechanical parts, and good retention of 
inserts. 

The new polymer is a development material which is 
not yet available commercially. The material produced 
now in a small semi-works is being used exclusively in a 
highly selective program designed to obtain even more 
data on product properties, processability and suitable 
end-use areas, Work has been done with two types of 
resin: “Delrin” 500X for general purpose molding and 
“Delrin” 150X for general purpose extrusion. It is ex- 
pected that the polymer will be available commercially 
in mid 1959. 
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Figure 1. The Chemistry of Polymer Formation. 
(n+2) CH,O + HOCH,0(CH,0),CH,OH 


cata 


n 100-200 


Figure 2. Molecular Model of Acetal Polymer. 


Figure 3. The Polymer has both Crystalline and 
Disordered Regions. 
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Ih building unit for acetal resin is formaldehyde, 
a simple molecule with exceptional reactivity. The 
historical polymerization of formaldehyde is typified by 
formaldehyde in water with an ionic catalyst to produce 
a low molecular weight solid (Figure 1), having poor 
mechanical properties and low thermal stability. An al- 
together novel, stable superpolyoxymethylene resulted 
from the discovery of a new polymerization system and a 
unique method of stabilization. The molecular structure 
involves unbranched polyoxymethylene chains (—-OCH 
OCH.—) of great length, normally averaging more than 
1,000—CH.0-units. Thus the polymer is a linear acetal re- 
sin. 

The solid structure of this polyoxymethylene is the 
basis for its exceptional mechanical properties. On solidifi- 
cation, polyoxymethylene chains develop supramolecular 
structure involving partial crystallization. Each mole- 
cular chain is dense and of high lattice energy (Figure 
2). Crystalline and disordered regions combine to form 
hyperstructures which impart rigidity, strength and resi- 
lience to the polymer (Figure 3). The length of molecular 
chains results in interconnection of the chain crystals 
which comprise about 75% of the polymer. From this, 
it is easy to see that this polyoxymethylene is an extreme- 
ly dense, highly crystalline polymer. 


Physical 

The properties of this acetal resin are listed in 
Table I. Information of this type is not, in itself, enough 
to permit a real insight into the design capabilities of a 
polymer. Therefore, a detailed study was made of all 
properties of the polymer necessary for a _ thorough 
understanding of its design possibilities, 

In making these data more meaningful, it was neces- 
sary in some instances to make comparisons with other 
materials. The comparisons were not made to disparage 
other materials but are a serious attempt to define some- 
thing new by comparison with something that is familiar. 


Strength and Stiffness 

This acetal resin at room temperature has an 
elongation of 16% and a tensile strength of 10,000 psi 
with no true yield point. At higher temperatures, parti- 
cularly around 212°F., there is a well defined yield point 
and considerable elongation, 350 to 500%. Like all thermo- 
plastics, superpolyoxymethylene decreases in_ tensile 
strength and increases in elongation with increasing 
temperature (Figure 4); however, it does retain much of 
its tensile strength at 250°F. Moisture has almost no ef- 
fect on tensile properties (less than 10%). 

The flexural modulus or stiffness of the dry polymer 
at room temperature (Figure 5) shows it to be one of the 
stiffest thermoplastics. This is a significant design pro- 
perty, but more important is the excellent retention of 
high flexural modulus under conditions of high tempera- 
ture and humidity. At room temperature, the modulus 
decreases by about 5% as the relative humidity increases 
from 0 to 50%. An increase from 0 to 100% relative 
humidity decreases the modulus only 20%. After twelve 
months exposure at 122°F. to solvents like carbon te- 
trachloride, ethanol, acetone, ethyl acetate and toluene 
there is a 30 to 40% drop in flexural modulus, but this 
is accompanied by less than a 7% decrease in tensile yield 
strength. 

Creep and Cold Flow 

All plasties exhibit a gradual deformation called creep 
or cold flow when they are subjected to a continuously 
applied load. At room temperatures and under moderate 
loads, this polyoxymethylene will creep more than 
amorphous polymers such as polystyrene or polymethylme- 
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Figure 5. Flexural Modulus of Acetal Resin. 
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polyethylenes and polyamides. When it is subjected to pro- 
longed high loading at high humidities and temperatures, 
this polyoxymethylene shows much less creep than 
other typical thermoplastics (Figure 6). 

When the stress level and the total deformation of 
a part are known, a value for the modulus of elasticity 
can be calculated at a given time. Due to creep, the 
flexural modulus appears to decrease from the instan- 
taneous value of the modulus as determined in standard 
high speed tests. This reduced value of the modulus, 
which allows for both initial strain and cold flow, is 
calied the “apparent modulus”. The apparent modulus at 
four temperatures is plotted in Figure 7. 

Most of the changes in mechanical properties which 
occur under conditions of stress are temporary, elastic- 
type changes, and the original values will return when the 
stress is relieved, assuming that the stress is not so high 
as to cause permanent deformation. Although the poly- 
mer resists bending, it recovers very well once it has been 
deformed (Figure 8). In this respect it is somewhat like 
steel. To deform it at all requires a lot of force, and if 
it is not bent too far, it recovers almost perfectly. This 
excellent recovery from loading makes it an ideal material 
for a snap-fit assembly. 

Tensile creep behavior under continuous stress at 
77 F. (Figure 9) shows the ultimate tensile strength to 
be leveling off at about 5000 psi. 
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Figure 7. Flexural Modulus as a Function of Temperature 
and Time. Stress Level 1,500 psi. 
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Figure 8. Recovery from Loading. 
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Figure 9. Tensile Creep Behavior of Acetal Resin. 
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10. Fatigue Properties of Acetal Resin. 
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All materials, when subjected to a repeated cyclic 
stress, will ultimately fail at a stress lower than the 
static strength. This phenomenon is known as a fatigue 
failure. 

Our experiments suggest that like the ferrous alloys, 
there is a stress value below which this new resin will not 
fail no matter how many times the load is applied. This 
stress is called the “fatigue endurance limit”, 

Figure 10 shows the fatigue life under different en- 
vironmental conditions. At 72°F. and 100% relative 
humidity, it has a fatigue endurance limit of 5000 psi. 
This is a higher fatigue endurance limit than that obtained 
with any other typical thermoplastic under similar condi- 
tions, As the temperature increases, the strength of 
superpolyoxymethylene becomes even more apparent, The 
presence of lubricants or water does not decrease the 
fatigue life. 


Toughness 

Toughness has so far resisted all efforts of definition 
by any one test primarily because toughness is the result 
of a combination of properties, piece geometry, and en- 
vironment, Ratings under one test set of conditions may 
vary considerably from ratings under a different set of 
conditions. The only reliable measure of toughness is a 
given application is an end-use test of that application. 

For its stiffness, superpolyoxymethylene is one of the 
toughest, most resilient plastics known. However, there 
is an important difference between the toughness of this 
material and the more flexible materials like nylon. When 
thinking about the toughness or resilience of this material, 
it should be considered like the resilience of a steel spring 
rather than the elasticity of a rubber ball. 

The wide variation in Izod impact strength obtained 
between the unnotched specimens (20.5 ft. lbs/in.) and 
those specimens which have either a machined or molded- 
in notch (1.4 ft. lbs/in, and 1.7 ft. lbs/in. respectively) 


Figure 11. Izod Impact Values as a Function of Temp. 
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emphasizes the importance of eliminating all sharp corners 
and other stress raisers on parts that are subjected to 
impact loading. When comparing Izod impact values of 
different materials, it is necessary to consider the fact 
that the more flexible a material is the better its Izod 
impact strength since the sample deforms more on impact 
and dissipates part of the impact energy. In the Izod 
test the sample must be broken, so the greater the de- 
formation of the sample the greater the amount of 
energy which must be applied to deform and break the 
sample. In actual use, many of the high impact polymers 
deform permanently under impact loads and fail from 
deformation even though the part has not broken. 

The effect of temperature on the Izod impact 
strength of the polymer is shown in Figure 11. The most 
important thing to note here is that even at temperatures 
down to -40°F., there is little loss of impact strength. 
This is totally unlike polymers which depend upon the 
presence of plasticizers for toughness and become brittle 
as the temperature decreases. Moisture has little effect 
on the Izod impact strength. As relative humidity in- 
creases from 0 to 100%, there is only a slight increase in 
the impact strength. 

The mandrel bend test is another toughness measure- 
ment which can be used on polymers with a high degree of 
elongation, but it measures a different kind of toughness 
than the Izod impact test. In this test, a 1/8 inch thick 
stiffness bar is bent around a 1/8 inch diameter mandrel. 
A 6,6-— nylon can be bent 180° around this mandrel, but 
a similar bar of acetal resin can be bent only 90° around 
this same mandrel without breaking, though it can be 
bent 180° around a 1/4 inch mandrel. 

These data lead to the conclusion that this polyoxy- 
methylene is tough in the sense of “strong and rigid’, and 
should be used where high strength and resistance to 
bending are required. 


Dimensional Stability 

Dimensional changes in a plastic material are caused 
by three major factors: expansions or contractions result- 
ing from temperature changes; volumetric changes re- 
sulting from water or chemical absorption or loss; and 
changes in shape resulting from the release of stresses 
frozen in the part during fabrication. Examination of data 
on these three dimensional stability factors indicates that 
this acetal resin has excellent dimensional stability. Fac- 
tors contributing to this characteristic are its hardness, 
high crystallinity and high melting point (360°F.). 

The effect of temperature on this acetal resin is de- 
fined by the coefficient of linear thermal expansion which 
is about 5 x 10-5 in/in/*F., a value approximately that 
for most other plastics, Water absorption is governed by 
both the temperature and the moisture environment (re- 
lative humidity or immersion). The equilibrium water con- 
tent under normal atmospheric conditions (77°F., 50% 
RH) is about 0.2%. Upon total immersion in water at 
room temperature absorption is about 0.9%. The rate of 
water absorption is governed not only by the temperature 
and moisture environment, but by the thickness of the 
part. Thicker pieces require longer to reach equilibrium. 

Data on the relationship between moisture absorp- 
tion and dimensional changes at various temperatures are 
shown in Figure 12. On going from the dry or “as molded” 
state to equilibrium (that is, 0.2% absorption at 77°F. 
and 50%RH), the polymer increases in dimension by 0.1% 
(1 mil per inch of length). When completely immersed 
or saturated with water at 77°F. it will increase 0.4% 
(4 mils per inch). The dimensional changes which will 
occur in a stress-free part when transferred from one 
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temperature-moisture environment to another may be esti- 
mated from the same plot, Figure 12. Practical use of this 
chart has shown it to be accurate within + 5%. 
Experience with this resin has shown that no allow- 
ance need be made for dimensional changes caused by re- 
lease of stresses as long as the parts are to be used at 
temperatures below 120°F. If service temperatures are to 
be higher, it may be necessary to anneal the parts after 
fabrication. The factors that determine the need for 
annealing are: the amount of frozen-in stress, the condi- 
tions of use and the tolerances required. The frozen-in 
vary both with fabrication conditions and 
with the geometry of the part. With most parts, it can be 
kept to a minimum by the use of a hot mold (250°F.). 
Where close tolerances (of 1 to 3 mils per inch) must be 
maintained at elevated service temperatures and anneal- 
ing is deemed necessary, the parts should be treated by 
complete immersion in an organic medium such as 
‘Primol’ D* or ‘Uniflo’+ oil for twenty minutes at 300°F. 
As an additional benefit, this treatment will improve the 
wear resistance of parts such as gears and bearings. 


stresses will 


Abrasion Resistance 

The polymer has very good abrasion resistance and, 
in general, is superior to other commercially available 
thermoplastics with the exception of 6,6- nylon. This same 
experience has also shown that abrasion resistance depends 
upon so many variables that there may never be a 
universal test for it. For this reason, a number of dif- 
ferent laboratory and practical tests have been run on 
“Delrin” and other polymers to characterize it in this 
respect (Table II). 


Frictional Properties 

The smooth, hard surface of this polymer 
feel slippery to most people. This slipperiness is confirmed 
by frictional measurements on an inclined plane which 
shows its coefficient of friction against steel to be very 
low (Table III). Of particular importance is the fact that 


makes it 


‘Primol’ is a reg. trademark of Standard Oil Co. of N.J. 
“Uniflo’ is a reg. trademark of Standard Oil Co. of N.J. 


Figure 12. Dimensional Changes Due to Temperature and 
Moisture (at equilibrium). 
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there is little, if any, difference between the static and 
dynamic coefficients of friction. Therefore, the phenomenon 
of slip-stick has not been observed with this polyoxy- 
methylene, Also, there is no variation in the coefficient 


of friction over a temperature range of 73° to 250°F., 
and under loads of up to 2,500 psi. In addition, there is no 
tendency to coat the surface against which it is riding 
which would produce mating surfaces of the polymer. 


TABLE | 
Typical Properties 


Average Values 
For “Delrin” 


Property Units ASTM NO, 500X 150X 

Elongation, 73°F D638 16 75 
158°F. D638 330 4160 

Impact strength, Izod, - 40°F ft.lb/in. D256 1.2 1.8 
73°F. ft.lb/in. D256 1.4 2.3 
Tensile strength and yield point 73°F. psi 5 10,000 
158°F. psi 7,500 
Flexural modulus, 73°F. psi 410,000 
Flexural strength psi 14,100 
Fatigue endurance limit, 73°F., 1006 RH psi 5,000 
Shear strength ps 9,510 
Heat distortion temperature, 264 psi. F. 212 
66 psi F 338 
Deformation underload (2000 psi at 122°F.) 0.5 
Compressive stress at deformation psi 5,200 
Water absorption, 24 hours immersion 0.4 
50 RH (Equilibrium) 0.2 
Specific gravity 1,425 
Rockwell hardness M94,R120 
Flammability in. ‘min 1.1 
Melting point (crystalline) : 347 
Flow temperature F, 363 
Coefficient of linear therma! expansion per F. 0.000045 
Therma! conductivity BTU /hr/sq.ft/°F in 1.6 
Specific heat cal /gm, 0.35 
These values are representative of those obtained under standard 


ASTM conditions and should not be used to design parts which 
unction under different conditions 


TABLE |! 


Comparative Weight Loss of “Delrin” and 
Other Materials in Different Abrasion Tests 


Polymer Taber Ball Mill Wire Drag Sander 
‘Zytel” 101 1 1 1 1 
“Delrin” 2-5 1-6 5-6 3-4 
Polystyrene , 9-26 15-20 35 

Styrene Copolymer 4 10-20 

Cellulose Ester 9-15 10-20 15 

Hard Rubber 10 1 
Die Cast Aluminum 4-5 
Mild Steel 15-20 


Test Descriptions: 

A. Taber-CS-17 wheel and a 1000 gram load; 77°F. and 50 R.H. 

B Ball Mill-2” x %%” x %&” bars rolled in 5” Abbe ball mill with 
45 Borundum balls and 500 ml. of water. 


Cc Wire Drag-Continuous loop of fine resistance wire (spirally wrap- 
ped on a cord) was pulled continuously over a cylindrical test 
piece Tension held constant and cord pulled at 70 ft/min. for 
4) minutes 

ID Sander-Football cleats were pushed with a constant force against 
the belt of a wet sander 


E. Loss related to loss of “Zytel” 101 which is defined as unity. 


TABLE Ill 


Coefficient of Friction of ‘Delrin’ on Steel 
Coefficient of Friction* 


Static Dynamic 
Dry (73°F.) 0.1-0.3 0.1-0.3 
Dry (250°F.) 0.1-0.3 0.1-0.3 
Lubricated with water (73°F.) 0.2 0.2 
Lubricated with oil (73°F 0.1 0.05-0.1 


Measurements were made by the inclined plane method. 


TABLE IV 


Electrical Properties 
-149 


Value 
Dielectric strength, 500 V/mil 

short time 
Volume resistivity D-257 6 x 10" ohm/em. (0.2% water) 


1.6 x 10" (0.9% water) 

Surface resistivity 1-257 2x 10" ohm 
Are resistance 1-495 129 seconds (burns) 
Dielectric constant, 73°F 1-150 10° CPS 3.7 

10° CPS 3.7 

10* CPS 3.7 
Dissipation factor 73°F, D-150 10° CPS 0.004 

10° CPS 0.004 

10* CPS 0.004 
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TABLE V 


Resistance to Organic Chemicals 
Reagent Change in 12 Months 


Tensile strength Weight Length 
Room Room Room 
Temp. 158°F. Temp. 158°F. Temp. 158°F. 
‘ Iwer 58 1.8 1.21 
Nujo 0.3 0.5 0.08 0.37 
I f motor 
1.2 0.2 
Carbor tetrachloride ; 7 +1.2 +5.7 0.30 0.25 
Et hy leoho +1.9 + 1.00 
Ace ne ) 7 4.9 2.6 0.91 1,08 
A Acid 2.6 0.15 0.22 
I rene 7 7 2.6 2.8 1.20 1.20 
ke fluid " 1.6 O.57 
2 “0.9 
> 7 7 +2.7 +2.9 
difficulties in carrying out the test these 
test ex t 122°F nstend of the higher temperature 
Test Conditions: 
1 surs re completely immersed in solvent for time indicated. 
Tests ere made by standard ASTM procedures at room tempera- 
ture mmedintely after removal from solvents 


TABLE VI 


Resistance to Inorganic Chemicals 


Reagent ®) Change in 6 Months 
Tensile strength Weight Length 
Room Room Room 
Temp. 158°F. Temp. 58°F. Temp. 158°F. 
Sulfuric 
Acid is 
Nitrie 
Acid 70 1.00 
10 Hydrochloric 
Acid » 30 1.91 
10 Sodium 
Hydroxide 0.0 +O.01 1 +O0.02 
10 Sodium 
Chloride 0.0 + 1.0 +0.05 + 0.02 +O0.01 0.00 
Buffer solr 
PH4 60 0 
Buffer Solr 
pH7 1.0 0.05 0.22 
Buffer soln 
pHio 1.2 0.88 Loo 


Test Conditions: 

1. Bars were completely immersed in solvent for time indicated. 
Tests were made by standard ASTM procedures at room tempera- 
ture immediately after removal from solvents 


TABLE Vil 
Permeability by Organic Liquids 


Regular Linear 


Liquid “DELRIN”™ Polyethylene Polyethylene 
Loss/yr. 
(Grams) P. Factor P. Factor P. Factor 
Methy! salicylate 0.51 0.27 9.1 2.0 
Toluene 1.28 0.65 666.0 150.0 
Turpentine 0.04 0.023 47.0 3.0 
Methanol 3.6 0.4 
Ethanol 0.40 6.22 
Water 7 0 0.35 
‘Perclene’ 0.40 6.23 
(chlorinated 
hvdrocarbon) 
“Freon” 12/114 0.6 0.33 


Test Conditions: 
Containers: Sealed 4 oz. Boston Round bottles, blow molded, 35 mils 


thick 
Temperature: 73°F 
Humidity 50 R.H 


P-Factor is defined as the grams lost per 24 hours per 100 sq, in. 
area per mil of wall thickness. This factor allows the calculation 
of the loss that can be expected from any given bottle. 


TABLE Vill 
Design Characteristics 


tesistance to creey 

Tensile strength 

Abrasion resistance 

Lo coefficient of frictior 
Fatigue endurance 

Toughness 

Dimensional stability 

Chemical and solvent resistance 


tetention of properties in adverse environments 
High wloss 
Col 
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Electrical Properties 

Superpolyoxymethylene is one of the few materials 
that combine excellent electrical properties with excep- 
tional mechanical characteristics (Table IV). It has 
remarkably low dissipation factor and dielectric constant 
over a wide range of frequencies at both room and elevat- 
ed temperatures. The volume resistivity is high and not 
appreciably changed with increasing humidity because of 
low moisture absorption. As a result of this low moisture 
absorption, the polymer maintains its other good electri- 
cal properties under high humidity exposure and after 
complete immersion in water. 

In the majority of electrical uses, mechanical proper- 
ties are of more importance than electrical properties. 
This resin should prove to be an ideal insulator for appli- 
cations where good electrical properties are required in 
conjunction with high strength, abrasion resistance, sol- 
vent resistance, dimensional stability, and retention of 
properties at high temperatures. 


Chemical Resistance 
Superpolyoxymethylene is unusual among  thermo- 
plastics in its resistance to organic solvents, There are no 
common solvents for it at low temperatures. Table V lists 
the changes in weight, length, and tensile strength of 
bars after they were exposed for twelve months to 
various organic materials. Excellent strain resistance is a 
natural complement to the superior solvent resistance of 
the polymer. Tests have shown it to be unaffected after 
constant exposure at room temperature for one week to a 
wide variety of common and usually troublesome sub- 
stances like tea, catsup, vinegar, vegetable dies, oleo- 
margarine, lemon juice, beet juice, and lipstick. Mus- 
tard and a kiss-proof lipstick caused slight discoloration 
in the above test. Table VI shows the same type of data 
after six months of exposure to typical inorganic materi- 
als. It is not recommended for use in contact with strong 
acids or strong bases, For applications in which weaker 
acids or bases are involved, it is recommended that tests 
be made under actual service conditions to determine the 
suitability of the resin for the particular environment. 

The permeability of this polyoxymethylene (Table 
VII) has been found to be a fraction of that of poly- 
ethylene when exposed to aliphatic and aromatic hydro- 
carbons, halogenated hydrocarbons, alcohols and esters, 
which makes it an excellent candidate for packaging ap- 
plications. Its permeability to water vapor is significantly 
more than that of polyethylene. 

There is no _ significant decrease in the physical 
properties upon prolonged exposure to air in continuous 
service at temperatures up to 180°F. or in intermittent 
service at temperatures up to 250°F. In water, there is no 
significant loss of physical properties upon continuous 
exposure at temperatures up to 150°F. Sufficient data 
yielding meaningfully higher service temperature limits 
for continuous service are not yet available. However, 
parts have been autoclaved for one hundred 15-minute 
cycles in 250° steam without significant loss in strength 
or toughness. In one test a sample of 1” pipe has perform- 
ed successfully for over 21 months in continuous expo- 
sure to water at 145°F. and 68 psi. The polymer has been 
immersed in motor oil at 212°F. for 2,000 hours with no 
significant change in physical properties. 

Polyoxymethylene like most other polymers, is af- 
fected by ultra-violet light and should be filled with 
small amounts of well dispersed carbon black it if is to be 
exposed out of doors. Although present colored composi- 
tions retain their properties fairly well, they tend to chalk 
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and can be rated only fair in weatherability. Tests have 
shown no loss of properties when buried underground, 
nor to any attack by fungi, rodents, or insects. 


Miscellaneous Properties 

The natural polymer is an opaque white which makes 
possible an unlimited number of colored compositions. 
Colorability is excellent in that the colored products have 
a sparkle and brilliance beyond that produced by the 
coloring alone. This quality may well be the result of the 
very high crystallinity of the material. 

The polymer burns slowly when ignited. By the ASTM 
standard burning rate test, it burns at about the same 
rate as other familiar thermoplastics such as polyethylene, 
polystyrene, acrylic resins, and cellulose acetate butyrate, 
all of which are classified as slow burning. 

Extensive data show that this acetal resin presents 
no toxicity hazard when used for dishware, coffee cups, 
and other common household utensils, Preliminary feeding 
tests, in which rats were fed 5,000 mg/kg/day of “Delrin” 
for five days a week for two weeks, resulted in no damage 
to the organs of any of the rats. Apparently, it is non- 
toxic when taken orally. However, it should not be used 
for packaging food, as prior approval must be obtained 
from the Food and Drug Administration. 


END-USE TESTING 


Basic property data showed the combination of end- 
use characteristics which the acetal resin exhibited, 
(Table VIII). Using these inherent product properties as 
a foundation, the areas of greatest possible use had to 
be established. Knowing that simple qualitative predic- 
tion of possible end-use areas did not provide ample 
reliability, two techniques were devised to define 
adequately the specific end-use areas for the new poly- 
mer (Table IX). 

The first was the running of an extensive end-use 
test program on specific applications in actual or simulated 
service—all the time accumulating more and more data on 
product performance and _ processing know-how. The 
second technique was the proving of projected applications 
by showing through actual calculations that a part of the 
new material was technically and economically suitable 
for the use under study. A design handbook on the acetal 
resin was useful in making the design calculations. 

Selection of an end use for inclusion in the testing 
program was based upon two things. First, the use must 
require, for satisfactory performance, one or more of the 
significant properties of the polymer. Second, the test 
part must be capable of being produced by standard 
machining or thermoplastic processing techniques. Items 
for testing were fabricated from a limited polymer supply 
using various techniques: machining from rods and pla- 
ques, extrusion from new or existing dies, and molding in 
new temporary cavities for acetal resin or in existing 
molds for other thermoplastics. A novel and successful 
approach was the use of die casting molds to injection 
mold parts for testing. 


Aerosol Containers 

The evaluation of this linear acetal resin as an aerosol 
container in the packaging field illustrates the kind of 
thinking that went into the selection of end uses for test- 
ing and the tests to be run, Initial processing studies 
showed that blow molding of containers was feasible. 
In order to perform satisfactorily, aerosol] containers re- 
quire a combination of many properties like tensile 
strength, stiffness, toughness, low creep, chemical re- 
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Figure 13. Beorings of Acetal Resin Are Promising. 
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sistance, and low permeability plus colorability and high 
gloss for decorative appeal. Since these are all strong 
points of the polymer, tests on blow molded aerosol con- 
tainers had a high chance of success and would confirm 
many properties in one evaluation, 

In the evaluation a number of two-ounce containers 
(wall thickness approximately 0.045”) were loaded with 
two aerosol formulations—a cologne and a shaving lather 
—using a fluorinated hydrocarbon propellant. After more 
than a year at room temperature the bottles showed no 
bulging or other distortion and still contained enough 
propellant completely to discharge the contents. In a 
vigorous accelerated test at 130°F. for three months, 
similar bottles with the same formulations showed some 
weight loss, but the contents were still completely dis- 
chargeable. Twenty-five bottles were filled with a fluori- 
nated hydrocarbon propellant and dropped once from a 
height of 11 feet with none of the bottles breaking. 


Plumbing Fixtures 

An evaluation of some end-use was needed which 
required the dimensional stability of the polymer in the 
presence of water at elevated temperatures. It was soon 
determined that such tests could best be made on plumb- 
ing fixtures. 

A five-part showerhead machined from the resin and 
having standard pipe threads was used in normal house- 
hold service for twenty-one months with no evidence of 
failure. In a laboratory test, water at 150°F. was run con- 
tinuously through the showerhead for eighty-eight days. 
Extrapolation of these accelerated test data indicates a 
service life of at least twenty years in normal use. At the 
end of both of these tests, the threads of the used male 
section still meshed perfectly with the threads of an 
unused female section, and the spray pattern remained 
unchanged. This evaluation substantiated basic property 
data on the low creep rate and the small effect of mois- 
ture on dimensions even at elevated temperatures. 
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Figure 15. Design of Washing Machine Gears. 


KEY PROPERTIES: 
FATIGUE ENDURANCE 
DIMENSIONAL STABILITY 
RESILIENCE 
RESISTANCE TO OILS 
LOW CREEP 
TENSILE STRENGTH 
STIFFNESS 


Bearings 

Fundamental property data indicated that this linear 
acetal resin would function as an excellent bearing ma- 
terial because of its low coefficient of friction, absence of 
slip-stick tendencies, low creep and dimensional stability 
under adverse environmental conditions, The good results 
of simulated bearing tests were not considered to be suf- 
ficient proof of the suitability of the polymer for bear- 
ings. 

Therefore, a great many bearings, both machined 
and/or molded, were tested in actual end uses under a 
wide variety of load and speed conditions and with vary- 
ing degrees of lubrication (Figure 13). These tests con- 
firmed the suitability for unlubricated bearings, parti- 
cularly at high loads and low speeds, and the improved 
operating characteristics of lubricated bearings. 

Some of the bearings tested were rated as unsuccess- 
ful because of wear, although the operating characteristics 
of the complete assembly were satisfactory. When the 
polymer does wear, it wears uniformly and the wear parti- 
cles are discharged from the bearing area. 


Thirty two 


One of the most interesting bearing tests was the 
split type connecting rod bearing for a 3/4 horsepower 
gasoline engine. During the test the temperatures were 
running around 170°F. although the operating tempera- 
ture went as high as 250°F. at times. The bearing was 
operating under a load of 20 psi at a surface velocity of 
400 to 500 feet/minute. When the test was discontinued 
after 70 hours, the bearing showed no sign of deforma- 
tion or wear. 


Gears 

Acetal resin should perform satisfactorily as a gear 
material because of its good combination of desirable gear 
properties. The approach used to confirm this was the 
running of a number of practical gear applications in 
actual service (Figure 14). In addition, more data were 
obtained from runs on a gear testing machine. 

As can be seen from the diagonal line at the upper 
righthand corner of Figure 14, the load speed conditions 
for acetal gears are fairly broad. 

Two gear applications, in particular, show the ability 
to operate satisfactorily at elevated temperatures, Drive 
gears in an electric windshield wiper were operated con- 
tinuously for more than 1700 hours at 150°F. and 7 
inch-pounds of torque with essentially no wear. The com- 
bination engine timing gear and cam shaft of a 3/4 
horsepower gasoline engine showed no signs of wear or 
deformation when the test was discontinued at the end of 
70 hours during which the average oil temperature was 
170°F. and at times went as high as 250°F. 

Two other gear applications, in addition to showing 
the suitability of the polymer for the use, confirmed its 
dimensional stability in the presence of moisture. Water 
sprinkler gears have functioned perfectly without jam- 
ming during two summers’ operation. A fine pitch gear 
for a movie projector did not jam during a hot humid 
summer while, under like conditions, the same gear jam- 
med when made from other thermoplastics. 


Projected Applications 

Knowledge of the fundamental property data on this 
acetal resin coupled with our experience with specific 
end-use tests make it possible to predict representative 
future uses. To further the design of mechanical parts, 
studies have been carried out to determine whether or not 
the classical engineering formulas which have been used 
with metals will fit this new polymer. A number of plate 
and beam formulas for determining deflection have been 
checked. Tests have been made on the effect of shape and 
cross section, distribution of weight, and the way the 
piece was supported. Results show that the behavior of 
superpolyoxymethylene can be calculated with assurance 
through use of known fundamental data on the material. 
For example, by substitution of the time dependent modu- 
lus into the standard beam equation a calculated deflection 
after any given time was determined. This was in excellent 
agreement with the actual measured deflection. 

Using design information of this type in conjunction 
with a knowledge of the end-use requirements of a specific 
application, studies were made to determine suitable pro- 
jected applications for the new material. In order to define 
further the size of the market for this material, a number 
of these projected applications were calculated. 

One such application studied was that of washing 
machine gears for agitator washers. These gears are 
found in the transmission of automatic washing machines 
and seem to offer an excellent opportunity for the poly- 
mer. The existing steel gears are noisy, costly, and add 
considerable weight to the machine. Although no plastic 
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has yet been able to meet the requirements for these 
parts, the new resin should have no difficulty in this 
application because of its high temperature stiffness, high 
fatigue endurance limit, and resistance to oils and greases. 
In addition, its quietness of operation would be a decided 
asset. Figure 15 shows a schematic diagram of these 
gears along with the key property requirements, Engi- 
neering design calculations have been made on these gears 
along with cost calculations and show that “Delrin” will 
not only be technically satisfactory but will cost less than 
the machined steel gears because of the economics of 
injection molding. Similar calculations on automotive car- 
buretors, sewing machine housings, squirrel cage blowers, 
automotive window crank handles and door knobs, and 
wash basin drain assemblies show that the resin meets 
all of the necessary design requirements for these end- 
uses and offers potential cost savings. 


PROCESSING 


We have molded “Delrin” in a large number of ma- 
chines both at our Sales Service Laboratory and in our 
field evaluations. During this time we have used machines 
made by about 10 different molding machine manufac- 
turers and ranging in size from 1 oz. to 60 oz. We have 
also used quite a variety of molds—single cavity tem- 
porary molds, die casting molds, molds with cam-action, 
production molds designed for other materials, molds hav- 
ing hydraulic core pulls, and multi-cavity molds up to 100 
cavities with excellent results. Performance has _ been 
satisfactory in fully automatic injection machines using 
multi-cavity molds. 

The polymer has also been run in a variety of dif- 
ferent extruders, ranging in size from 1” to 4-42". We 
have made such things as sheet, pipe, rods, tubing and 
blow molded bottles using conventional techniques. 

Since this linear acetal resin is a new type of thermo- 
plastic material, it might be well to take a look at its 
melt viscosity in relation to some of the thermoplastics 
more widely used now. Figure 16 shows a graph of the 
apparent melt viscosity of several thermoplastics as a 
function of temperature. In the high viscosity ranges we 
have 150X, which has been specifically designed as an 
extrusion material. Its melt viscosity is in the same range 
as Lucite® 140 and Zytel® 42. In the molding range ws 
have 500X which is quite comparable in melt viscosity to 
Alathon® 14. The slopes of the lines in this graph 
give a measure of the effect of temperature on the melt 
viscosity of the different materials. The steeper the slope, 
the greater the effect of temperature on melt viscosity. 
Neither 150X nor 500X shows the change in melt visco- 
sity with temperature that is shown by materials like the 
acrylics and polyamides. Thus, with this polymer we do 
not get the sudden decrease in melt viscosity with increas- 
ing temperature that we do with some other materials. 

Drying of the virgin material prior to either extrusion 
or molding is not a critical factor and if it is necessary 
standard equipment and techniques are suitable. 


Molding 


Since this is a new type of thermoplastic material 
the molding and extrusion techniques will be covered 
in some detail. 

The polymer has been molded in essentially every 
type of conventional injection molding machine manufac- 
tured in the United States. However, the quality and 
dimensional accuracy of the molded pieces are governed 
to a very large extent by the characteristics of the parti- 
cular molding equipment used. No special materials of 
construction are required for the cylinder. Based on our 
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Figure 16. Melt Viscosity of Acetal Resin Compared 
With Others. 
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experience cylinders in reasonably good condition are suit- 
able for molding the resin. 

Standard molding machine spreaders or torpedos are 
quite satisfactory for processing the polymer. As with any 
material, care should always be taken that the spreader 
be seated properly in the cylinder so that there is no 
possibility of localized hold-up and consequent decomposi- 
tion of the polymer. An experience in the laboratory illu- 
strates this quite well. In a 3 oz. horizontal machine after 
a few hours yellow streaks were noted in the mold- 
ed parts. This indicative of a _ point of 
localized hold-up in the machine and molding was 
stopped and the heating cylinder dismantled, It was found 
that the torpedo did not seat properly at the nozzle end 
of the cylinder and formed a small pocket of static ma- 
terial. By machining the torpedo to the proper fit any 
further difficulties with that cylinder were eliminated. 

The nozzle we suggest is the reverse taper nozzle or, as 
it is sometimes called, the nylon nozzle (Figure 17). Satis- 


Figure 17. The “Nylon” Nozzle Works Well for Molding 
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Figure 18. ‘“Through-put” Values for Acetal Polymer. 


THROUGH - PUT AS A FUNCTION OF MACHINE CAPACITY AND SHOT SIZE 
TYPICAL CASE HISTORIES COVERING A VARIETY OF MOLOS 


MACHINE SHOT SIZE THROUGH - PUT 
Roted Capocity (oz 
2 1.3 5.8 
3 2.4 9.5 
4 2.5 17.0 
8 6 22 
12 82 % 
16 15 32 
24 17 50 


THESE THROUGH-PUTS WERE OBTAINED FROM ACTUAL MOLDINGS 
AND DO NOT REPRESENT MAXIMUM MACHINE OUTPUT 


factory molding has been done with conventional straight 
bore nozzles or with converging bore nozzles, with little 
difficulty. However, in certain molding machines, parti- 
cularly the vertical machines, there is less tendency for 
drooling with the reverse taper nozzle. We do suggest 
that the nozzle be equipped with a heater band capable 
of maintaining a temperature of at least 410°F, This is 
quite necessary for machine start-up and prevents nozzle 
freeze-offs in case of any undue cycle delays. 

Normally, the polymer should be molded at controlled 
temperatures of 390°F to 440°F,. Temperatures, of course, 
will depend on the quantity of material in the shot, the 
design of the cylinder, and the ease of mold filling. Higher 
temperatures, for instance 415 to 440°F, will generally be 
required on moldings of thin sections produced at high 
rates. For example, a 9 oz. shot in a 12 0z. machine on a 
two minute cycle might be molded at 400 to 415°F. How- 
ever, a 3 oz. shot in the same machine on a 30 second 
cycle would probably be molded better at temperatures 
around 430°F. 

Higher temperatures than those advised above will 
not increase the flow characteristics significantly be- 
cause of the melt viscosity versus temperature relation- 
ship of the material (Figure 16). Therefore, if there are 
mold filling difficulties encountered at these temperatures 
other changes, such as increasing the mold temperature 
or enlarging the gates and runner system, may be neces- 
sary. 

The best way of monitoring the nominal molding 
temperatures is by reading the actual stock temperature 
which for this acetal resin should normally be 400°F. A 
stock thermocouple, properly designed so that it will not 
cause a localized polymer hold-up, can be invaluable for con- 
stant monitoring. Readings can also be taken from an air 
shot using a needle probe indicating pyrometer. We have 
used this latter method quite frequently in our field 
evaluation work, 


Figure 19. This Difficult Part Shows preys | of Acetal 
Resin to Fill a Complex Mold. (Shot weight 6 
ness 0.070 in.}. 
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The cycles required for molding the polymer can be 
estimated on the basis of about 1 minute overall cycle 
per 1/4 inch of thickness. Following this generalized 
rule, a 1/8 inch section will require a cycle of about 30 
seconds and a 1/2 inch section, about 2 minutes. Articles 
with non-uniform cross-sections whose edges or surfaces 
must be extremely flat or straight, may require longer 
cycles, 

The through-put of an injection molding machine is 
another way of expressing cycle. Figure 18 shows the 
through-put in pounds per hour as a function of rated 
machine capacity. This through-put is taken as conversion 
to molded parts, and thus could not be completely 
divorced from the mold being used. 


Molds and Mold Designs 


Most molds suitable for use with other thermo- 
plastics are suitable for acetal resin. They may either be 
hard or soft steel and need not have chrome plated sur- 
faces except where very high finishes are desired. They 
should be so designed that a clamping pressure of at 
least 5 tons per square inch of projected area can be 
exerted on the mold during the injection stroke. 

Close control of mold temperature is important in the 
molding of high quality parts which require the optimum 
combination of physical properties and dimensional con- 
trols, but for routine molding standard equipment and 
coring are satisfactory. To obtain close control of mold 
temperature the mold must be cored to permit circulation 
of a suitable heat transfer fluid. To provide zone control, 
multiple independent coring may be required. The equip- 
ment must be provided for controlling the temperature of 
the circulating fluid automatically so that the mold can 
be held at any temperature between 150 and 250°F. In 
moldings where optimum surface gloss is desired it pro- 
bably will be necessary to use molds in the higher end of 
the temperature range. However, in most moldings very 
good surface gloss is obtained using mold temperatures 
of 150°F to 170°F. 

In general, runners should be between 1/8 and 3/8 
inch diameter, For articles having a wall thickness of 1/8 
inch or less and in relatively easy to fill cavities, runners 
of 1/8 inch should be satisfactory. For articles having 
heavier wall thicknesses, the diameter of the runner 
should be 1/2 to 2/3 the thickness of the article being 
molded but need not exceed 3/8 of an inch. The runners 
and gates to each cavity in a mold should be uniform in 
thickness even if the cavities are not, as in a family mold. 
They should have paraliel smooth walls and be as short 
as possible. The gates should be blended into the cavity 
with a generous radius and be so located that the injected 
material will impinge directly on an opposing face or 
insert pin where possible. This will decrease the likeli- 
hood of the formation of surface imperfections in the vici- 
nity of the gate. Conventional gating used for other 
materials has proven quite satisfactory for use with this 
polymer, Three-plate molds with gates as small as 0.040” 
have given satisfactory performance. In certain molds 
submarine gates have been used with excellent results. 

The ability to fill a relatively difficult mold can be 
illustrated by the part shown in Figure 19. This mold was 
originally designed for use with polystyrene and these 
shots were made with no mold alterations. A look at the 
illustration will show that not only is good flow needed 
for a shot of this type but also the ability to form a 
good weld. Tensile measurements of the weld indicate 
that they average abc ut 96% of the strength of a stand- 
ard specimen. Since this part has 35 weld lines, it shows 
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that this acetal resin will form good welds when properly 

processed. 

The ejection of molded parts from the mold cavities 
is excellent. For example we have molded in a 40 cavity 
bearing mold. The bearings were 1” long and even though 
there was no internal or external taper the ejection was 
excellent. In the molding work that we have done we 
have not encountered any problems at all with ejection, 
and this includes unscrewing of parts from the mold. 

The design of a mold cavity for use with this poly- 
mer follows the same procedure as that for any other 
thermoplastic, However, since this resin is a crystalline 
material, the mold shrinkage and dimensional change on 
annealing will usually be greater than that obtained with 
an amorphous material. In the design of a mold to make a 
part of a particular dimension, there are three factors 
which must be considered. These are mold shrinkage, 
dimensional changes caused by annealing, and dimensional 
changes resulting from exposure to different environ- 
ments. As mentioned before the polymer has outstanding 
dimensional stability, but in designing mold cavities for 
parts that require close tolerances, small changes in 
dimensions that might occur should be considered. 

Mold shrinkage results from a decrease in volume 
when the molten material in the mold cavity solidifies. 
For a given mold under the same molding conditions this 
amount of shrinkage will be constant. However, since it 
is not possible to operate a molding machine so that every 
shot is identical to every other shot, there will be small 
fluctuations in the absolute dimension from part to part. 

Molds for articles whose specific dimensions are not 
critical can be designed by allowing for shrinkage in the 
range 0.010” to 0.035” per inch of linear dimension. For 
shots whose dimensions are critical a more careful analy- 
sis of shrinkage must be made. 

A procedure used in achieving the correct cavity 
dimensions consists of the following steps. 

1. Machine a trial cavity based on mold shrinkage. 
Annealing shrinkage and dimensional changes due to 
environment also should be considered if the part is to 
be annealed and/or subjected to environmental condi- 
tions like moisture and elevated temperatures. 

Changes in dimension caused by annealing are 
usually in the range of 0.001 to 0.004 inches per inch. 
If the value of 0.002 inch per inch is used any additional 
correction can usually be done by slight changes in 
molding conditions. 

The changes in dimensions caused by water absorp- 
tion and/or temperature changes usually can be predict- 
ed quite accurately from Figure 12. These data indicate 
the allowances which should be made in designing the 
mold cavity. 

Mold parts in trial cavity and measure dimensions. If 
annealing and water conditioning is to be done on final 
parts then they should be done prior to measuring. 
Based on results of step 2, adjust cavity dimensions 
to give part of desired dimensions. 

The first application of this procedure to the design 
or a test mold for acetal resin is discussed here. The 
mold was for a single cavity sprue-gated disc having a 
thickness of 0.200” and a diameter of 3.056”. 

Hypothetically it was assumed that the parts were to 
be annealed and soaked in water. These conditions were 
chosen to test the ability to mold parts to close 
tolerances when annealing and moisture conditioning 
were required post molding operations, Table X illustrates 
the processes gone through to design a mold to give the 
desired dimension. The first trial cavity dimensions were 
calculated by using estimates of shrinkages obtained 
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TABLE IX 
Partial List of Indicated Suitable Uses 


Mechanical 

Pressure gage gears 

Water sprinkler gears 

Textile pinion and meter gears 
Movie projector gears 


Actuator cams, business machines 
Drawing compass spring 

Sprayer nozzles and discs 
Portable gasoline engine 

Lathe bed carriage racks Connecting rod bearings 
Bicycle thrust bearings Crankshaft bearings 

Lawn mower roller bearings Timing gears 

Sickle mower sleeve bearings Timing cams 

Plumbing & Hardware 

Showerheads Drapery slides 

Yoilet flush valves Butt hinges 

Drawer handles Chair caster wheels 

Chair glides Cart wheels 

Appliances 

Refrigerator door latch rollers Food mixer gears 

Ice tray separators Dishwasher support fingers 
Freezer compartment hinyes Electric shaver cam followers 
Automotive 

Electric windshield wiper gears 
Vacuum windshield wiper valves Door hinge bushings 
Door latch rollers & wedyes Steering gear bushings 
Gasoline fuel fitter caps Brake pedal bushings 
Gear shift knobs 

Consumer 


Speedometer takeoff gears 


Clothespins 

Soap dishes 

Knife handles Brush handles 
Fountain pen barrels Football shoe cleats 
Combs Toys 

Pipe stems 

Packaging 

Aerosol bottles 


Tableware 
Tumblers 


TABLE X 


Design of Cavity for Precision Molding 
FIRST TRIAL CAVITY 


Desired Part Diameter 3.056 + .001 


Allow for Mold Shrinkage 
Allow for Annealing Shrinkage 
Allow for Water Absorption 
TOTAL ALLOWANCE 

Test Cavity Diameter 

Molded Part 

Part Undersized 

MODIFIED CAVITY 

Desired Part Diameter 
Total 

Moid Shrinkage 03% .105 
Annealing 

Water Absorption 

TOTAL ALLOWANCE 0.108 108 
Cavity Diameter 3.164 
Molded Part 3.055 


Figure 20. Shrinkage Pressure of Moldings Depends on 
Injection Pressure and Part Size. (5” x '/,” x |/4”). 
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Figure 21. Metering Screw Dimensions Suggested for 
Extrusion of Acetal Resin. 
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from other moldings and we estimated on the low side 
in order to allow machining of the cavity to the final 
dimensions. 

It should be pointed out that this procedure is sug- 
gested only for very close tolerance molding work. In 
most of the applications sufficiently accurate calcula- 
tions can be used to arrive at satisfactory mold dimen- 
sions. 

With molding equipment in good operating condition 
it is usually possible to mold a particular dimension to 
about * 2 mils per inch of linear dimension, However, if 
the molding operation is controlled very carefully it is 
possible to mold to much closer tolerances. For example, 
in the part discussed above we were able to hold the 
3.055 dimension to + 0.0021 for 99.7% of the parts (39 
limits). This variation is for the entire diameter and if 
quoted on an inch per inch basis the variation would be 

0.0007 in/in, This illustrates what can be done in the 
way of close tolerance molding but, it should be repeated, 
that very close control of the molding operation is neces- 
sary to attain a figure as small as this. 

As we are all aware, molding conditions can have a 
pronounced effect on the mold shrinkage and thus on the 
final part dimension. The effect of certain molding vari- 
ables on mold shrinkage is shown in Figure 20, where 


Figure 22. Common Design Features Which Can Lead 
to Localized “Hold-up" Areas and Difficulties. 
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there is plotted mold shrinkage in inches per inch as a 
function of the injection pressure at different mold 
temperatures. The mold used was an end-gated test bar 
mold, 5” x %” x 4%”. Minimum mold shrinkage of about 
0.025” per inch was obtained using high injection pres- 
sure and low mold temperature, The maximum mold 
shrinkage of about 0.032” per inch was observed at low 
injection pressure and a hot mold. 


Extrusion 

“Delrin” has been extruded into a variety of shapes 
and forms. Rod of various diameters can be readily ex- 
truded. Pipe and tubing of various diameters and wall 
thicknesses have been extruded by several techniques. 
Several shapes of blow molded bottles can also be pre- 
pared. Sheet extrusion and wire coating can be done 
readily using present commercial equipment. The polymer 
has been successfully processed in a large variety of 
extruders with respect to both design and size. No special 
design consideration is necessary for extrusion and no 
special materials for construction are required. But for 
the best results the extrusion equipment should incorpor- 
rate the following features which are in keeping with 
the present day extrusion practice. 

For the extrusion of the material we recommend 
that long barrels be used. Barrels with high ratios of 
length to diameter (20:1) are advantageous because they 
increase the available heat transfer area in the machine 
and provide a wider range of thru-put rates and a more 
homogeneous melt temperature distribution. 

Either electrical heating or oil heating may be used on 
barrels of extruders for processing the polymer. The 
barrel should be heated in several independently controlled 
heating zones, usually 3 to 4 zones. The temperature of 
each zone should be regulated by its own thermocouple 
in the controlling instrument. 

The temperature measured by these thermocouples 
is actually the temperature of the heated barrel and often 
varies widely from that of the melt. The temperature of 
the melt is a critical factor influencing the behavior of the 
polymer in the die and on the take-off. To measure this 
temperature, the stock thermocouple, such as the one de- 
scribed in the paper by Bernhardt, (Ref. 1) should be in- 
serted in the melt stream just beyond the breaker plate 
and this thermocouple should be well insulated from the 
metal barrel wall. 

A metering type screw as shown in Figure 21 is 
recommended for the extrusion of acetal resin. It is a 
constant pitch screw divided essentially into two sections, 
feed section and metering section. 

The feed section is the zone of the screw that picks 
up the solid resin particles and conveys them forward 
through the heated extruder barrel. The feed section has 
the deepest channel and the highest conveying capacity 
of any zone along the length of the screw. Since the feed 
section is followed by a zone of lower conveying capacity 
the pressure in the resin gradually increases along the 
length of the feed section. 

The metering section normally comprises the last four 
flights along the screw and has a shallower channel, It is 
characterized by the fact that channel depth, pitch and 
land width do not change along this length. This uniform 
geometry gives all the flights of the metering section 
identical delivery characteristics and helps assure a pre- 
dictable and surge free delivery. The dimensions shown 
in Figure 21 are suggested for extruder screws to be used 
with “Delrin” 150X,. These dimensions are for average 


(Please turn to Page 68) 
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POLY 


A series for plastics and packaging execu’ 


Packaging Notes 


Sealed Polyethylene Box Liners for 
apples have been found to eliminate 
weight loss, retard ripening and reduce 
scald of apples held in cold storage. 
Sealed liners were found to be superior 
to coated paperboard liners and unsealed 
liners for most varieties of apples tested. 
Research showed, however, that quality 
and uniformity of the film used played 
an important part in its effectiveness in 
lengthening apple storage life. 


Poly Film to be Featured at National 
Packaging Exposition in New York, May 
26-30. U.S.1. will introduce at the show 
a new polyethylene film of unprece- 
dented clarity. The broad range of PET- 
ROTHENE polyethylene resins expressly 
developed by U.S.I. for packaging appli- 
cations will also be demonstrated. 

The show, sponsored by the American 
Management Association, is expected to 
attract more than 40,000 visitors. Exhi- 
bits will feature the latest in packaging 
machinery, materials and design. Tech- 
nical sessions will also be held. 

Theme of the U.S.I. exhibit at the 
show will be “PETROTHENE Polyethylene 
for clear, tough, protective film.” U.S.I. 
Technical Service engineers will be on 
hand to answer questions on film proc- 
essing and applications. Packagers and 
others interested in using polyethylene 
film can see extraordinary film clarity 
and toughness demonstrated at the 
U.S.I. exhibit. (Booth nos 221, 225, 322 
and 326 on the fourth floor of the N. + 
Coliseum. ) 


New York Coliseum, site of the 27th Annual 
National Exposition at which U.S.1. will introduce 
film made from its new high clarity polyethylene. 


New Heat Seal Booklet discusses the fac- 
tors involved in obtaining satisfactory 
heat seals on polyethylene film. The 16 
page booklet is illustrated with 40 graphs 
showing how time, temperature, melt 
index, slip agents and resin density 
affect heat sealing. Heat seal character- 
istics are given for various resins in 
U.S.I.’s PETROTHENE polyethylene resin 
series. Copies of the booklet are avail- 
able without charge to extruders, con- 
vertors and packagers. Write to U.S.I. 
for “Heat Seal Characteristics of Poly- 
ethylene Film.” 


THYLE 


ves by the makers of PETROTHEN(=® polyethylene resins 


New U.S.I. Plant Will Produce 
75,000,000 Ibs. of Polyethylene a Year 


Houston Facility Scheduled for Completion Next Winter 


A second plant to produce U.S.I. PETROTHENE® 
Capacity of the plant 


on stream next winter in Houston. 


polyethylene is scheduled to go 
5,000,000 pounds 


per vear of intermediate density polyethylene resins—will almost double U.S.I1.’s 
present polyethylene capacity. The plant at Tuscola, Ill., now has a 100,000,000 


pound-per-year capacity. 


Site for the new plant was selected to meet two prime considerations—easily 
accessible transportation for fast customer service, and a dependable supply of 


quality raw materials. 

The 200 acre site on the Houston 
Ship Canal provides both. Shipments 
will be made by rail and truck, with the 
port facilities of Houston available for 
export orders. High purity ethylene will 
be piped in from nearby existing facili- 
ties of The Phillips Petroleum Company. 
Phillips will also supply the natural gas 
requirements of the plant. 

The new installation will use a modi- 


PETROTHENE polyethylene plant at Tuscola, Ill. 


fication of the conventional high-pres- 
sure process, already proved in the 
Tuscola plant. Intermediate density 
resins will be produced, with properties 
somewhere between those of the original 
polyethylene resins and the new high- 
density resins produced by low-pressure 
processes. 

National Petro-Chemicals is pres- 
ently the third largest polyethylene pro- 
ducer in the United States. Petro has 
quadrupled PETROTHENE capacity in the 
past three years. 


U.S.1. Assumes Full Control 
of National Petro-Chemicals 


Full stock ownership of National Petro- 
Chemicals Corporation, producer of 
PETROTHENE polyethylene resins, has 
been acquired by U.S.I.’s parent com- 
pany, National Distillers and Chemical 
Corp., from Panhandle Eastern Pipeline 
Company. 

National Petro-Chemicals has been 
majority owned and managed by U.S.I. 
since its founding. 


Saran-Coated Polyethylene Film Offers 
improved Clarity, Lower Permeability 


A recent evaluation of saran-coated 
polyethylene film indicates that as little 
as 0.1 mil of saran coated or laminated 
to polyethylene film gives improved clar- 
ity to the film and greatly increases its 
impermeability to oils, organic liquids 
and gases. 

This latter property, especially, prom- 
ises to open up new packaging applica- 
tions to coated polyethylene film. It per- 
mits the packaging of such foods as 
processed meats and cheeses in either a 
vacuum or inert gases, and helps retard 
oxygen-caused rancidity and discolora- 
tion in packages containing fats, oils, 
dried whole milk and many other prod- 


ucts. Reduced permeability to organic 
liquids and vapors would enable the film 
to increase the shelf life of pharmaceuti- 
cal products and furnish better protec- 
tion against off-taste and contamination. 

The tests showed that similarly good 
results can be obtained with saran- 
coated polyethylene bottles and collapsi- 
ble tubes. 


P. 2-—Potyrthyiene Coeted Seerd-— 
THE MARKET GROWING 
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DETAILS ON BACK 


Polyethylene extrusion-coated board is replacing conventional coated board in more and more appli- 
cations. In packaging food and dairy products, furniture, chemicals, industrial parts, users are find- 
ing that only polyethylene offers all these advantages: EXCELLENT WATER VAPOR RESISTANCE 
e SUPERIOR GREASE RESISTANCE ¢ HEAT SEALABILITY « GOOD ADHESION OF COATING e TOUGH- 
NESS AND SCUFF RESISTANCE e WILL NOT SCRATCH OTHER SURFACES e¢ PRINTABILITY e¢ NO TASTE, 
NO ODOR, NO CONTAMINATION OF FOOD FROM COATING SUBSTANCE 


In Polyethylene Coating, PETROTHENE™ Resins Give You Top Results — 


HERE’S WHY: PETROTHENE polyethylene resins U.S.I. IS HELPING YOU EXPAND YOUR COATED BOARD 
are made at U.S.I.’s modern, integrated facilities MARKET WITH INDUSTRY-WIDE ADS LIKE THIS — 


at Tuscola, IIL, and have several important - To develop new markets end in- 


advantages over many other polyethylenes. crease polyethylene coated board 
sales in present markets, U.S.I. is 

PETROTHENE resins have good draw-down proj a: 


erties which enable you to coat at appreciably ; ; the one at left. These ads tel! your 

faster production rates. They give you good ad- ' customers about the market ad- 

hesion, with minimum hot melt oxidation. And a dons 

PETROTHENE coatings have no taste or odor—an in leading trade publications. For 

important consideration in many packaging oper- cae a of these ads as they 

ations. For all polyethylene extrusion coating ; 

applications, take advantage of the properties of 

PETROTHENE polyethylene. It costs no more. USTRIAL CHEMICALS CO. 

7 Division of Notional Distillers and Chemical Corporation 

99 Park Avenue, New York 16, N.Y. 
Branches in principal cities 


’ 
yiene oated Boa rd 
: ' 
— 
' 
' 
| wy 
| 
‘ 
- | 
} | 
; 
! 
i i 


4 


16 point board with a 14.4 lb. 
(1 mil) coating of PETROTHENE® 
205 polyethylene resin. PETRO- 
THENE coatings can be drawn 
down as low as 1/10 mil 
thickness. 


IDUSTRIAL CHEMICALS CO. 


Division of National Distillers and Chemical Corporation 


99 Park Avenue, New York 16, N. Y. 
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Polyethylene extrusion-coated board is replacing conventional coated board in more and more appli- 
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cations. In packaging food and dairy products, furniture, chemicals, industrial parts, users are find- 
ing that only polyethylene offers all these advantages: EXCELLENT WATER VAPOR RESISTANCE 
e SUPERIOR GREASE RESISTANCE e HEAT SEALABILITY « GOOD ADHESION OF COATING « TOUGH- 
NESS AND SCUFF RESISTANCE e WILL NOT SCRATCH OTHER SURFACES e PRINTABILITY e NO TASTE, 
NO ODOR, NO CONTAMINATION OF FOOD FROM COATING SUBSTANCE 


In Polyethylene Coating, PETROTHENE™ Resins Give You Top Results — 


HERE’S WHY: PETROTHENE polyethylene resins 
are made at U.S.I.’s modern, integrated facilities 
at Tuscola, IIL, and have several important 
advantages over many other polyethylenes. 
PETROTHENE resins have good draw-down prop- 
erties which enable you to coat at appreciably 
faster production rates. They give you good ad- 
hesion, with minimum hot melt oxidation. And 
PETROTHENE coatings have no taste or odor—an 
important consideration in many packaging oper- 
ations. For all polyethylene extrusion coating 
applications, take advantage of the properties of 
PETROTHENE polyethylene. It costs no more. 


U.S.I. IS HELPING YOU EXPAND YOUR COATED BOARD 
MARKET WITH INDUSTRY-WIDE ADS LIKE THIS — 


To develop new markets and in- 
crease polyethylene coated board 
sales in present markets, U.S.!. is 
sponsoring a series of ads such as 
the one at left. These ads tell your 
customers about the market ad- 
vantages of polyethylene-coated 
board. The series will run regularly 
in leading trade publications. For 
reprint copies of these ads as they 
appear, write: 


USTRIAL CHEMICALS CO. 
Division of National Distillers and Chemical Corporation 
99 Park Avenue, New York 16, N. Y. 

Branches in principal cities 
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PREDICTING END PROPERTIES 
OF BLENDED RESINS 


A polyethylene processor may attempt blending of 
resins either for economic reasons or to attain a 
specific set of properties. 

He may be successful, but blending, in general, is 
not considered good practice because it is difficult to 
obtain a homogeneous blend and the end results are 
difficult to predict — especially if the resins are from 
different manufacturers. 

However, if you find it necessary to blend, it is 
possible to predict certain end properties with reason- 
able accuracy. 


Melt index and density are predictable 


Assuming that your polyethylenes are closely enough 
related, it is possible to blend for specific melt in- 
dexes and densities and therefore to obtain the desired 
properties that are functions of either of these. 

The chart and the formula given here will enable 
you to predict either melt index or density. If you 
are blending for melt index, the logarithmic average 
will give the correct figure. Simply follow the direc- 
tions in the caption under Figure 1. If you are blend- 
ing for density, the arithmetic average will be correct. 
Simply use the formula described in the example 
given with Figure 2. 


Recommended Precautions 


It is recommended that you limit yourself to injection 
molding when working with resin blends. If you are 
using a rotary drum for mixing, allow a tumble time of 
at least 20 minutes. 

Shots should be relatively large, limited generally 
to about eight ounces in single cavity molds and 
twelve ounces in multiple cavity molds. Restrictive 
gatings, back pressure plates or similar devices, 
however, promote homogeneous mixing and some- 
times smaller items can be effectively molded when 
these devices are used. 


U.S.I. offers technical assistance 


An answer to your individual need may well be found 
in obtaining directly from a manufacturer a poly- 
ethylene resin with the properties you want. And 
remember that U.S.I.’s Technical Service Engineers 
are always ready to work with you in finding the 
solutions to specific resin property problems. 


POLYETHYLENE 
PROCESSING TIPS 


FIGURE 1: 
WT.% OF PETROTHENE A 
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WT OF PETROTHE NEB” 
To Determine the Melt Index of a Blend of Polyethylene Resins 
having Different Melt Indexes — 
1. Assume you are blending 90 pounds (60%) of U.S.I. 
PETROTHENE® 202 polyethylene resin with 60 pounds 
(40%) of PETROTHENE 201. 
2. Petrothene 202 has a melt index of 22.0. On the left hand 
scale, therefore, fix a point at 22 (indicated by “A”). 
3. Petrothane 201 has a melt index of 5.0. On the right hand 
scale fix a point at 5 (indicated by “B”’). 
4. Draw a line connecting 22 and 5. 
5. Since you are using 40 percent of resin B(201), fix a point 
at 40 on the bottom and draw a vertical line. 
6. From the point where these two lines intersect (“C”), draw 
a horizontal line so that it intersects the left hand scale (‘‘D’’). 
7. At “D” you now can read the melt index of your proposed 
blend. 
This technique can be used to calculate the melt index of 
two polyethylene resins from the same manufacturer. If you 
do this type of blending frequently, you can set up these scales 
on any semilogarithmic graph paper. Your U.S.I. Technical 
Service Engineer will show you how. 


FIGURE 2: 
(% A) X Density of A ~ (% B) X Density of B 
= Density of blend 


To Determine the Density of a Blend of Polyethylene Resins 
Having Different Densities — 

1. Consider that you are mixing 105 pounds (70%) of U.S.I. 
PETROTHENE 206 (density 0.924) with 45 pounds 
(30%) of PETROTHENE 201 (density 0.916). Call resin 
206 “A”, and resin “201” “B”. 

2. Substituting these quantities and densities for the symbols 
in the formula above, you get the following numerical 
equation — 

0.70 x 0.924 + 0.30 x 0.916 = 0.9216 

3. The density of your blend therefore is 0.9216. 


uS. CHEMICALS CO. 


of Nationc! Distillers and C hemico Corp 
99 Park Ave., New York 16, N.Y. 
Branches in principal cities 
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- is based on SERVICEABILITY. In the long run, the size and growth of your molded poly- 


‘ethylene market depend on how well you build quality into your products. It's not 
an easy job. Here are a few typical problems that molders encounter frequently, and 


LOW TEMPERATURE 
FLEXIBILITY 


Understandably, there’s little market 
future for polyethylene garbage cans that 
shatter on a cold winter's morning. The 
secret of getting good low temperature 
flexibility lies in proper resin choice. Look 
for resins with !ow density. As far as melt 
index is concerned, the lower the better 
for low temperature flexibility—providing 
the resin can be molded without going to 
pressures that will cause locked-in 
stresses. Avoid unrelieved stresses caused 
by poor design or molding techniques 
And use-test your finished product—theo- 
retical resin brittleness values may not 
mean much under practical conditions 


Recommended PETROTHENE® resins: 
202, 203, 206, 207. 


STRESS CRACK 
RESISTANCE 


Why will a polyethylene carboy safely 
carry sulfuric or hydrofluoric acid, while a 
housewife’s dishpan may split from the 
chemical effects of ordinary household de- 
tergent? The answer again involves stress 
and choice of resin. Specifically, resins of 
higher molecular weight or lower melt in- 
dex, and polyethylenes of narrow molecu- 
lar weight distribution, such as Petrothene 
resins, have less tendency to crack under 
environmental stress. Residual strains left 
after molding will also have a marked ef 
fect on stress crack resistance. 


Recommended PETROTHENE ® resins: 
(for housewares): 200, 203, 205, 207. 


For advice on specific molding problems and resin selection, contact U.S.I. Technical Service. 


HERE'S HOW U.S.1. HELPS YOU TELL YOUR CUSTOMERS ABOUT THE 


SHRINKAGEAND WARP 
RESISTANCE 


Molded products are moving into new 
markets where dimensional accuracy and 
Stability are essential. Warpage in flat 
items, such as drainboards and large cov- 
ers, is chiefly affected by molding condi- 
tions. However, resins of lower density and 
lower average molecular weight will have 
slightly less tendency to warp. Shrinkage 
too, is a result of molding conditions, 
especially temperatures, but here again 
resins of lower density are less subject to 
shrinkage. 


Recommended PETROTHENE & resins: 
201, 202, 203. 


MARKET ADVANTAGES OF QUALITY IN POLYETHYLENE PRODUCTS 


us 


= 


in a series of ads like the one at left and in an illus- Hy 
trated booklet, ‘‘The Goose that Laid the Golden Egg,"’ U.S.1 
S presenting to buyers of housewares and other molded poly- the Cul Yay Lid 
ethylene products the reasons why quality is their best market _— yy : 


dealing with you, the quality molder 


may be obtained by writing to U.S.! 


CHEMICALS CO. 


Division of National Distillers and Chemical Corporation 


booster. The ads and booklet emphasize the importance of 
well designed, well molded, serviceable products in main 
taining consumer confidence in polyethylene. The program 
Ss designed to help tell your customers the advantages of oe 

Reprints of these ads 
and copies of the booklet for you to send to your customers 


99 Park Avenue, New York 16, N. Y. 


Branches in principal cities 


We all know what a good plastic material we've got in polyethylene, It's durable, attrac. 
and economical. But remember—the sales of molded polvethviene products pak 
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Effect of Processing Conditions Upon 
Specific Gravity of High Density Polyethylene 


J. P. Fogerty and E. Poindexter 


W. R. Grace & Company 


Clifton, New Jerse u 


The advent of heterogeneous catalysis 
for the production of polyolefin resins intro- 
duced into the plastics field a new type of 
polymer with different properties. One of the 
most widely publicized properties of the new 
types of polyethylene developed in the past 
few years is their higher density as compar- 
ed with high pressure polyethylene. It is 


generally understood that the basic reason 
for the achievement of higher density is the 
considerable reduction in branching and the 
higher degree of crystallinity. It was appar- 
ent from the time initial test results were 
obtained on these new polyolefins that these 
differences in branching and crystallinity re- 
sulted in different physical properties. 


" s is generally the case with a new polymer, dif 
‘ ferences in flow existed which precipitated the 


need for variations in processing conditions and in some 
cases required the design of new equipment and changes 
in existing equipment. Realizing that these differences 
may be affected by processing conditions, a study was 
undertaken to determine the effect of variations in mold- 
ing conditions upon density, It was felt that information 
on the possible variations in density would shed more 
light on an understanding of the variations in physical 
properties and, more important, an understanding of 
the flow properties of high density polyethylene. A 
thorough study of the property of density was chosen for 
this work as 1) density has a definite effect on physical 
properties, 2) the density of some plastic materials is af- 
fected by processing conditions, 3) crystallinity is affected 
by variations in processing. 

Work has been performed in the past on the com- 
pressibility of plastic materials and also on high density 
polyethylene but it was decided to investigate this property 
from a practical view point by the use of an injection 
molding machine. By performing the werk on production 
equipment, the actual pressures at which short shots and 
flashing normally occur could be bracketed and processing 
temperatures and conditions would also be duplicated. 
The work would then be of value to the molder and would 
result in a better understanding on the behavior of this 
material in the molding operation. 


Procedures 
For the purpose of “his investigation, high density 
polyethylene was molded in a four-cavity mold, ‘s” gate. 
The cavities were %4” x 42” x 5” impact bars which 


This paper is a revised and extended version of the paper presented 


at the Fourteenth SPE Technical Conference 
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were end gated. End gating was chosen for the purpose of 


this study as the pressure of the ram would be transmitted 
in a straight line and the maximum degree of packing 
would then be achieved. This point was very important as 
a purpose of the study was to determine if a packing 
effect existed. The following conditions were used in the 
molding study: 


Molding Conditions 


Hold Cylinder Material Mold 
Time Temperature Temperature Temperature Pressure* 
20 sec. 350°F 350°F 32 2,000 psi 
30 sec. 100 100 100 to 
10 sec. 150 145 150 16,000 psi 
5OO 195 
550 545 
600 590 


*See Text 


The variations in the above conditions resulted in 
255 different samples. The figures listed as hold times 
represent the time the ram was in the forward position 
while a total cycle of 60 seconds was used in all cases. The 
pressure ranges varied from 2,000 psi to 16,000 psi for the 
whole study but, for the individual sets of conditions, the 
lowest pressure at which the mold cavities were completely 
filled and the maximum pressure at which flashing oc- 
curred were used. In practically ail cases this range was 
far less than 14,000 psi. 

Before performing the actual density study, bars 
from the four cavities were evaluated for possible dif- 
ferences in density and, even though no significant dif- 
ferences were noted, one cavity was chosen for all of the 
studies, For the actual determination of density, the im- 
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Figure | (above). Closeup View of Apparatus Used in 
the Density Gradient Method. 


Figure 2 (right). Overall View of Complete Setup Used 
for the Determination of Densities. 


pact bar was divided into three sections by removing '2’ 
off each end of the bar and then cutting the bar into two 
pieces. Samples were then taken ‘zs inch, 2-'2 inches and 
4-'» inches from the gate end for density determination. 
Figure 1 is a closeup picture of the density gradient 
method which was used for the determination of densi- 
ties. This method was chosen due to the accuracy achieved, 
which is in the fourth place. It very simply consists of a 
column which is carefully filled with liquid mixtures of 
various densities, composed of alcohol and water, so that 
the density varies in a straight line function from the bot- 
tom to the top. Glass floats, on which the density has 
been determined to the fourth figure, are placed in the 
column and their position versus density plotted on graph 
paper. Small cuts of plastic from the impact bars are 
placed in the column and the density is read when the 
sample has settled to its equilibrium position. More details 
are described in A.S.T.M. Tentative Test Procedures. 
Figure 2 is an overall picture of the complete setup 
showing the wheels which are used to raise the baskets 
to the top of the column when the columns contain too 
many samples. As a point of information, the basket is 
raised at a very slow rate taking one hour to travel from 
the bottom to the top of the column. 


Results 

The total cycle time was maintained at 60 seconds 
and the rate of forward travel of the ram was held con- 
stant but the hold time for the plunger in the forward 
position was varied from 20 seconds to 30 seconds and to 


seconds. 


Hold Times 

No significant difference could be determined on the 
property of density at the various pressure and tempera- 
ture levels even though the hold time was varied. This 
lack of change in density is significant as it means that 
regardless of the mold and cylinder temperatures and 
variations in pressure, the rate of cooling is so rapid as 
the molten polymer enters the mold that the length of 
time of application of pressure has very little effect on 
density. 
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This should not be construed as a recommendation 
for short hold times as other factors are influenced by 
hold time and must be considered in the manufacturing of 
an acceptable piece. 


Cylinder Temperature 

The cylinder temperatures were deliberately varied 
over a very wide range to determine if temperature had 
any significant effect upon the property of density. It 
was determined that at various temperature levels there 
was a slight increase in specific gravity as the tempera- 
ture was raised. This difference was especially apparent 
in the range of low pressures and low temperatures but 
was not as noticeable in higher ranges. 


Pressure 

The next variable that was investigated thoroughly 
was the effect of pressure upon density. As a “packing” 
effect can be achieved with many plastic materials, this 
variable was especially important in determining if high 
density polyethylene was susceptible to this phenomenon. 

On Figure 3 is a graph showing the effects of ram 
pressure upon density at a mold temperature of 100°F. 
It can be noted that at low material temperatures pressure 
has a definite effect upon density. As the cylinder 
temperature is increased to 400°F the density of the 
molded item at low pressures is slightly higher than at 
350°F but the final density at high pressures is still the 
same as at 350°F. As the cylinder temperature is_in- 
creased still further to 500°F and higher it was determined 
that density is not affected by pressure. This information 
indicates that a slight compressibility does occur in the 
mold at lower processing temperatures but, as the tcm- 
perature increases, the resistance of the polymer to pres- 
sure is decreased and specific gravity remains constant. 
It has been shown in previous studies that within inter- 
mediate temperature ranges specific gravity is affected 
but, at high temperatures and also at low temperatures 
in the vicinity of the crystalline melting point, specific 
gravity is not affected. Indications are that this condi- 
tion is occurring in the mold at the lower temperature 
levels. 
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Mold Temperature 

The degree of crystallinity in high density polyethy- 
lene can be as high as 90% or it can be lower depending 
upon the method and conditions of fabrication. This can 
be shown very easily by compression molding samples 
and using different methods of quenching and annealing. 

For this part of the study mold temperatures were 
deliberately varied over a very wide range to determine 
if they had an effect upon density. On Figure 4 is shown 
the effect that injection molding at various mold tempera- 
tures has upon density. Three curves are shown for ma- 
terial temperatures of 400°F, 500°F and 600° F. The 
position of the three curves is approximately the same 


with a slight increase in density as cylinder temperature 


is increased. 

However, a definite increase in density is realized 
as the temperature of the mold is increased. The rate of 
change in temperature of the material is dependent upon 
the mold temperature with lower temperatures resulting 
in a more rapid rate of change while higher mold tempera 
tures produce a slower rate of change. Even though the 
relationship between the degree of crystallinity and the 
rate of transfer from the molten state to the solid state 
has been explored previously, this shows that the factor 
of mold temperature influences specific gravity. 


Impact Strength 

As impact bars were used for this study, it was only 
natural that a few notched Izod impact strengths would 
be run to determine if molding conditions had any effect 
upon impact strength. This feature became increasingly 
important as work progressed to determine the relation 
ship, if any, between impact strength, crystallinity and 
packing. Tests were run using a Bell Laboratory Impact 
Tester. 

It was determined that the variables of hold time, 
pressure and mold temperature had no significant effect 
on impact strength but cylinder temperature did have an 
effect. Figure 5 lists the effect of cylinder temperature 
upon impact and it will be noted that maximum impact 
strength was achieved at approximately 450°F, while in 
the neighborhood of 600°F, impact strength was reduced 
considerably; which was probably due to degradation. An 
interesting feature that was noted on this property was 
the variation in strength between the gate end and the far 
end. Each five-inch impact bar was cut in half and two 
readings were obtained, one at the gate end and one at 
the far end and these results were averaged separately 
and together. The average results for the whole bar 
showed that only cylinder temperature had a definite 
effect upon impact strength and, as previously mentioned, 
the other variables of pressure, mold temperature and hold 
time were not significant factors. It was noted, however, 
that mold temperature did have an effect upon the amount 
of variation in impact strength between the gate end 
and far end. 


Variations in Impact Strength Across The Bar 
Mold Temperature % Variation 

32°F 18 

100 29 

150 15 


At a mold temperature of 32°F the impact strength 
at the gate end averaged 48% higher than the impact 
values at the far end. At a mold temperature of 100°F 


SPE JOURNAL, April, 1958 


this difference in strength was reduced to 29% while at 
150°F it was reduced still further to 15%. This difference 
is especially interesting as no significant differences in 


density could be determined across the bar. It was noted 
that the density showed a slight decrease across the ba) 
traveling from the gate end to the far end but no great 
differenccs were noted. It is known that as polyethylene 
flows across a mold, turbulence occurs at the flow front 
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Figure 4. The Effect of Various Mold Temperatures Upon 
Density. 


Figure 5. The Effect of Cylinder Temperature Upon 
Impact. 
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due to a cooling of material and an increase in viscosity 
at this point. As the flow front progresses across the mold, 
turbulence increases due to a further increase in viscosity. 
Due to the presence of turbulence in the flow front, resid- 
ual stresses and strains are induced and thereby result in 
a weaker section. A lowering of mold temperature could, 
in effect, cause a more rapid decrease in the temperature 
of the polymer, thereby resulting in more turbulence 
and causing a larger difference in strength between the 
gate end and far end, 


Annealing 

The actual density of the virgin resin is .960. How- 
ever, all of the densities determined on the molded items 
ranged from .948 to .955. Therefore, the molded items 
were annealed and quenched at various conditions to 
determine the effect of re-heating upon specific gravity. 
From a more practical angle, it is sometimes necessary 
to heat molded items at elevated temperatures to relieve 
thermal and mechanical stresses induced in the mold- 
ing operation, In most commercial applications, it is 
likely that annealing temperatures below that of boiling 
water will be used to insure against warpage. For the 
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Figure 6. The Densities of Injection Molded Samples 
Plotted Against Time. 
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Figure 7. The General Relationship of Molding Conditions 
Upon Specific Gravity. 
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purpose of this investigation, however, annealing tempera- 
tures of 149°F, 212°F and 266°F were used. 

In Figure 6, the densities of injection molded samples 
are plotted against time for the temperatures mentioned. 
The curves show that as temperature increases, the den- 
sity also increases with the major change occurring in 
thirty minutes or less. 

In addition samples were annealed at 266°F for the 
time intervals indicated and then quenched in ice water. 
As the curve shows, this operation resulted in specific 
gravities lower than obtained by cooling at room tempera- 
ture but were still higher than those obtained by annealing 
at lower temperatures, This indicates that below the cry- 
stalline melting point, the temperature at which anneal- 
ing is performed is the predominant factor on the specific 
gravity of the final item. 


Conclusions 

On Figure 7 is shown a general graph of the results 
obtained relating the effects of molding conditions upon 
specific gravity. It is shown that hold time and cylinder 
temperature have little effect upon specific gravity. The 
slope of the curve for pressure shows that high density 
polyethylene is compressible but, it must be remembered 
that the condition of compressibility occurs within a tem- 
perature range and, as higher temperatures are achieved, 
the compressibility effect is lost and specific gravity is not 
affected. The final curve shows that mold temperature 
has a definite effect upon specific gravity with higher 
mold temperatures promoting the growth of crystals 
and thereby increasing gravity. This fact is further ex- 
plained through the data on annealing when higher anneal- 
ing temperatures and times resulted in higher specific 
gravities. 

These data show that mold temperature control is 
of the utmost importance for the production of molded 
items that have minimum strains. For the equalization 
of cooling rate of material throughout the part, a tempera- 
ture gradient is necessary. However, the degree of 
gradient will be dependent upon the size and thickness 
of the part. For a small and thick sectioned item, such 
as was used in this work, a gradient is not too necessary, 
but as the size of the item increases and the wall thick- 
ness decreases, the careful adjustment of gradient is very 
important. The use of a temperature gradient is an at- 
tempt to equalize the rate of cooling throughout the mold 
so that equal crystallization is obtained. This condition 
can also be achieved through faster removal of heat in the 
gate area by the insertion of highly conductive metals. 

Mold temperature is also important for the prepara- 
tion of items with the best possible impact properties. It 
has been shown that higher mold temperatures result in a 
better equalization of impact strength throughout the 


molded item. & @ 
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AUTOMATIC INJECTION MOLDING 


Quentin M. White 


J. Stokes Corporation 


Philadelphia, Pennsylvania 


The continuing search for truly auto- 
matic molding techniques by the injection 
molding industry has been given added im- 
petus by rising direct labor and mold costs. 
Automatic injection molding also brings with 


A utomatic injection molding has had different mean- 
e ings at different times and even today several 
degrees of automation exist. 

Shortly after injection machines became power ope- 
rated, controls were installed on some units to permit 
them to close, inject, and open with a mechanical strok- 
ing of the ejectors and close again on a continuous cycling 
basis. For some parts a complete shot including the sprues 
and runners was ejected from the machine and the 
machine closed again without any manual operations hav- 
ing taken place. It was found that even though flush 
ejector pins were used, many of the parts would stick 
to the surface of these flush pins and not fall by gravity 
from the machine. Die damage very often resulted and an 
operator was placed on the machine to protect the dies. 
This procedure never gained wide acceptance throughout 
the injection molding industry. 

The next step was the addition to these continuous 
cycling presses of a clearing arm. This particular device 
took many forms. The earliest and perhaps most generally 
used device was a mechanically operated arm which would 
drop through the die area after the mold had opened and 
would be retracted from the die area as the mold was 
closing. The timing and placement as well as the con- 
figuration of such an arm was sometimes very critical. 
In many cases the parts were so small that they could not 
be dislodged by such a clearing arm. In addition some 
parts were too delicate to be struck by such a clearing 
arm. Even though this provided a more positive way of 
discharging pieces from the die, full shots complete with 
sprues and runners were ejected and a secondary opera- 
tion was necessary to accomplish the degating. In view 
of the labor still required to do this degating, as well as 
the problems of working with such a clearing arm, this 
technique was not generally accepted. 


This paper was presented at the Fourteenth SPE Technica 
Conference 
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it improved quality control possibilities, Its 
acceptance and proper utilization will allow 
molders to compete with other materials to a 
greater extent. 


Present Techniques 

The next advance in automatic molding was the 
development of air ejection systems coupled with a low 
pressure closing device. The machines were designed and 
built to operate continuously, A short time delay was 
made at the full open point in every cycle. At this point, 
a directional air blast was given, ejecting the runners and 
parts with the aid of gravity from the machine. In addi- 
tion to this ejection motion, the machines were equipped 
with a sensitive low pressure closing device. The dies 
were closed under extremely low pressure and should any 
part remain in the mold, the high pressure would not be 
permitted to enter into the hydraulic circuit and the 
press would open again and stop. 

A further modification to this technique was made to 
eliminate the amount of labor required in degating. Self- 
degating dies were built for many jobs, and these dies have 
taken many forms. Among the most common is the use of 
tunnel or submarine gating. In this particular type of 
die, the runner is brought to within 3/64” of the edge of 
the part and then the gate is cut in under the surface. 
As the parts and runners are ejected, the bridge of metal 
over the submarine or tunnel gate shears the gate from 
the part. Tunnel gating, on parts where it is applicable, 
has met with varying degrees of success. One of the 
most common problems with tunnel gates is the plugging 
of the gate. Since the gate is not self-cleaning as a surface 
type gate would be, loss of production from the plugged 
cavity results. 

The second problem is one of partial ejection. With 
two tunnel gates balanced on any part of the runner 
system, it is entirely possible that one gate will break 
clean from the tunnel before the other gate. When this 
happens, the commonly used flush knock-out pins will 
merely push the runner aside rather than eject it from 
the mold. If the runner is left in the machine, the press 
will close and interrupt the cycle through the low 
pressure close device, This type of gating was not prac- 
tical on all parts and many dies have been built with 
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mechanical slides which actually shear the gates either on 
the opening of the press or the ejection of the parts 
from the mold. 

Three-plate molds have been used in order to achieve 
automatic degating. These are normally more expensive 
to build and more subject to wear and maintenance than 
two-plate molds. Degating is done by the separation of 
the floating plate from the part. Knock-out pins must be 
built into the stationary half of the die to pull the runners 
from the floating plate and provide for their ejection 
from the stationary plate. 

To avoid the problems of degating and ejecting the 
sprues and runners, as well as speeding up cycles and 
saving material, a great deal of work was put into runner- 
less or hot-runner molding. Runnerless or hot-runner 
molding was first adapted to container-like parts. Since 
these parts should be center gated and have projections 
which allow a hot nozzle section to be brought up close 
to a portion of the cavity without being brought into the 
proximity of other cavity formations requiring cooling, 
they are natural applications. These parts are ideal for 
stripper plates and air ejection. Since the objects are 
normally relatively large, or at least have relatively large 
projected surface areas, air can be used effectively. 

In addition to the low-pressure-close, air-ejection, 
self-degating and runnerless molding die and press com- 
binations there is another approach to automatic mold- 


Figure 2. The Combs Advance Over the Runners 
and Under the Parts. Retraction of the Knock-out 
Pins Leaves the Runner on the Tray and the 
Parts on the Lower Comb. 
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ing. The first method consists of using a basically conven- 
tional machine with adaptations for automatic molding 
and with dies built for automatic operation. The second 
concept is that of designing and building a machine for 
automatic molding which uses relatively simple and 
conventional dies. As far as automation is concerned, the 
basic differences between this machine and the conven- 
tional machine lie in the ejection system. 

This system consists of separately actuated hydraulic 
top and bottom knock-outs, two combs, a tray and a 
scraper, As the mold opens, the runner is carried up with 
the moving half of the die. The parts remain on the 
stationary lower die. During this opening stroke, the 
parts are degated, The tray moves into position and the 
knock-out pins are advanced (Figure 1). The combs ad- 
vance over the runners and under the parts (Figure 2). 
Retraction of the knock-out pins leaves the runner on the 
tray and the parts on the lower comb. They are then push- 
ed into separate chutes by the scraper. 

The current definition for automatic injection mold- 
ing may then be, “a machine and mold combination which 
automatically molds and ejects finished parts with the 
only manual operations required being that of furnishing 
raw materials to the hopper and removing finished parts 
in bulk.” It can be accomplished by two separate ap- 
proaches. The first is to use a conventional machine with 
air ejection, self-degating or runnerless molds and low 


Figure 1. During the Opening Stroke the Parts 
Are Degated, the Tray Moves into Position, and 
the Knockout Pins Are Advanced. 
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pressure close protection. The second approach is to use a 
machine designed for automatic molding and conven 
tional dies. There of course is considerable difference in 
the economics involved and the applications suitable for 
the two current methods of doing automatic injection 


molding. 


Economic Considerations 

There must be some reason that molders, machine 
makers put 
developing automatic injection molding equipment. Som: 


builders and_ tool money and effort into 


of the reasons are very obvious, others are somewhat 
intangible items which each molder must evaluate for 
himself. Perhaps the most obvious and most discussed 
reason is one of the economics involved. The economic 
consideration can be broken down into two main portions, 


investment and production costs. 


Capital Investment 

The investment picture will vary considerably depend 
ing on which approach to automatic molding is selected. 
For instance, if a conventional machine and the additions 
for cycling this machine automatically and providing it 
with low pressure close protection is selected, very litile 
additional machine investment is required. On the other 
hand, each mold designed to operate automatically in this 
machine must be built for automatic operation. The 
necessary self-degating features must be built into the 
die, Extreme care must be taken to assure parts staying 
on the moving half of the die without sticking so hard that 
flush type pins cannot eject them. Clearances between 
pins and the cavity must be maintained and if they be- 
come worn, must be replaced. If they are not, the small 
amount of flash molded around these pins will retain the 
pieces on the pin and keep them from being ejected. It 
may be also necessary to put a hydraulic or air operated 
sweep in the die to assure ejection of the parts. This work 
is not done without additional expenditure on the mold. 
The mold investment per cavity is increased. It is ex- 
tremely difficult to estimate the amount this will be i 
creased since it is dependent upon the part design. Som« 
} 


mold makers estimate from 1% to 10% as being the 
range. The plan affords the molder the use of a nearly 
conventional machine for automatic molding, but means 
an additional die investment for each job that is placed 
in the machine. 

The second approach to automatic molding consists of 
buying an automatic molding machine and putting in it 
relatively conventional dies. In this particular case, the 
machine investment may be increased from 10% to 15% 
over the price of a conventional semi-automatic machine 
of the same size. However, this one additional investment 
is good for the life of the machine and can be amortized 
over its life. The molds need not contain any self-shear- 
ing or self-ejection features. The hydraulic knock-out 
system automatically degates, ejects and separates the 
parts from the sprues and runners on most two-plate 
or three-plate molds with knock-out pins or strippe1 
plates. In most cases, no additional investment is required 
in the mold over a conventional mold. In some cases the 
mold will be cheaper due to the fact that a core in the 
die can be used as an ejector pin. This may eliminate the 
need for four or more ejector pins which would normally 
be used on a conventional type operation. This second 
approach has particular appeal to those companies, eithe: 
custom or consumer, who cannot keep one die and one 
machine busy on a given part continuously. It can be seen 
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that if the investment is made once in an automatic 
machine and the dies are kept relatively standard, that 
the total investment on a multiple mold per machine 
basis is considerably less than keeping the initial machine 
cost lower and making an additional investment on each of 


several dies. This is significant because of the fast 
amortization rate applied to dies. A recent survey indicates 
of the 


months. 


molders amortize molds in six to twelve 


Regardless of which approach is selected, once truly 
utomatic operation is achieved a labor savings results. 
It is this continual quest for labor savings and cost 
reduction that has provided the basic economic incentive 
for automatic injection molding. In addition to this 
basic labor savings, there are savings in both set-up cost 


and running cost. 


Production Costs 
The ability 


labor savings has definite advantages in production costs. 


to use smaller dies economically through 


Tool size and cost can be tailored to suit the production 
requirements, However, the effect of automatic molding 
on set-up time varies considerably depending upon which 
approach to automatic molding has been selected. In the 
first case the set-up time of an automatic mold in a con- 
ventional machine will probably take longer than the 
set-up of a semi-automatic mold. This is due to the ad- 
justing of the various motions within the die as well 
as the connecting of any wiper arm arrangements. If the 
second approach is taken a positive stripping action is 
provided within the unit. This means that the running 
conditions are not as critical as far as automatic opera- 
tion is concerned. The comb plates are merely light metal 
parts which are screwed on to a holding bar. No line-up 
is involved since the carrying bar stays with the machine 
and is completely guided, 

In addition to the elimination of a large portion of 
the direct labor, automatic operation also reduces the 
By reducing the number 
of people required to turn out a given production the 


dollars expended in overhead. 


facilities for these people can be reduced proportionately. 
Floor space for operators is eliminated and no additional 
s required for degating fixtures and tools. In 


floor space 
addition to this, automatic machinery is extremely flexible 
as far as loading is concerned. With conventional equip- 
ment a low demand period can only economically be 
compensated for by a reduction in the molding plant 
labor force. On the other hand an increase in production 
means rehiring and perhaps re-training operators to meet 
the increased load. With automatic equipment, presses may 
shut down with very little inefficiency 
and can be re-started again without the addition of per- 


economically be 


sonnel, 

There is another advantage in terms of quality. Small 
molds with a small number of cavities can be tooled and 
sampled quickly. Fewer variations will be made by the 
tool maker from cavity to cavity. Smaller molds mean 
less chance of temperature variations from cavity to 
cavity and also less chance of pressure variation from 
cavity to cavity. These two items, temperature and pres- 
sure, along with the third and perhaps most important 
factor of consistent repetitive cycles, mean less varia- 
tion in the molding operation and closer tolerances in 
the molded pieces. The ability to degate and separate the 
sprues and runners and immediately discharge them into 
a grinder means less contamination of the material and 
increases the ability to use regrounds, 

(Please turn to Page 68) 
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News and 


professional organizations, 


— Fact or Fancy? 


C ur business society has suddenly discovered the 

words research and development, along with moti- 
vation, creativity, brainstorming, and a host of other catch 
phrases. There are indications that some of our profes- 
sional managers believe research people are sufficiently 
out of touch with horrid reality that they need to be 
instantaneously educated out of their bad habits. None 
has yet gone so far as to suggest scientists be encouraged 
to work without the incentive of worldly gain. Our re- 
search facilities are now supposed to turn out extraordi- 
nary devices and materials-or else. Of course any scien- 
tist knows that creative research is like (as George Seidel 
puts it) straightening teeth—it responds to gentle pres- 
sure rather than a blow in the mouth. 

Dr. Reeves of Esso Engineering and Research states, 
with his usual clarity, that industrial research can best be 
defined as an organized effort on the part of a company 
to provide itself with the technology it needs for its 
present and future operations. This may sound like a 
rather simple definition but implicit in it is the relatively 
new point of view that the research organization is an 
integral part of over-all operations. 

I am indebted to Dr. Hugo Junkers for my own re- 
search philosophy, which is summed up in the following 
words: “when an innovation is to be carried out in tech- 
nical matters, the inventive idea represents but a small 
portion of the work leading to the final product. It will 
never suffice to carry out the conception with the means 
by chance at hand; e.g., the working it out in a model. 
It is necessary to submit the laws of aerodynamics and 
resistance, the structural shaping, materials, adaptation 
of work-shops, and even the requirements of the market 
to a systematic examination before the original idea may 
be pronounced a success. It is necessary to see how far 
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such considerations can be made serviceable to the ideal 
end, or if the idea must be modified in order to become 
feasible. Such an examination must be a necessary point 
of departure if it is to respect the confines of economy, 
the approved results of science, and to apply her methods. 
But the work must remain subordinate to the uniform 
technical aim and therefore be under one control to allow 
for continuous adaptation, limitation, and mutual influ- 
encing of the individual departments busy with it. To repeat 
briefly, the realization of technical ideas must be the fruit 
of an institute of research (Forschungsanstalt) uni- 
formly conducted, but covering many branches. 

I know the correctness of the method and I am 
pleased to note that many of our major corporations are 
turning to the practice of it. 

Industrial research is not something that can be left 
to a team of scientists isolated from other industrial func- 
tions, Its organization, planning, and control must be 
part of the planning and control of the whole industrial 
machine and management at all levels and in all depart- 
ments has some part to play in it. “The scientists’ 
first duty is to science.” In the past it may have been, 
but it is no longer. 

If we go back in history ten or twenty years, we find 
very few research organizations recognized as part of the 
industrial family. Today the research organization has 
very definite responsibilities, and, if it carries out these 
responsibilities, it must have equal status with sales, 
manufacturing and finance, It should be an operating 
division in its own right and is of interest to and interest- 
ed in all phases of company operations. 


” 


There was a time not too many years ago when it was 
easy for a company with a diligent research organization 
(Please turn to Page 70) 
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AKING EXTRUSION 


Edited by R.D. Sackett 
Technical Service Associate 
Monsanto Chemical Company 
Springfield, Massachusetts 


Avoiding Wrinkles in 


Polyethylene Blown Tubing 


Howard W. Woodham 


Products Application Engineer 
U.S. Industrial Che micals Co. 


N THE EXTRUSION of blown tu- 

bing, most shops at one time or 
another have encountered wrinkling 
intermittently during film wind-up in 
producing all but the narrowest width 
and heaviest gauge films. This pro- 
blem is both annoying and costly. Not 
only must the wrinkled roll be scrap- 
ed, but reoccurence is almost certain 
unless the cause is corrected. 

There are numerous factors sur- 
rounding the extrusion and winding 
process which are likely to be suspect- 
ed of causing wrinkling. A careful 
and thorough examination of each 
of these should be made as soon as 
wrinkles appear. 


“Frost Line” and Die Ring Adjust- 
ment as Factors 

If the frost line on the ascending 
tube is too high it is difficult to con- 
trol and may cause poor gauge con- 
trol around the circumference of the 
tube, and uneven gauge in the film. 
This in turn could lead to an unbalan- 
ced pull in the roll nip or across the 
collapsing guides and result in wrink- 
ling. (Melt temperature in the range 
of 280-325°F. is considered typical for 
most blown tubing operations.) 

Improper adjustment of the die 
opening or orifice is the reason for 
wrinkles caused by irregularity in 
gauge. When this orifice is out of ad- 
justment the melt extrudes from the 
die in an uneven pattern, permitting 
variations in gauge of the finished 
film. The heavier sided or thicker sec- 
tion of the tube as it leaves the die 
lips contains more heat and is not 
cooled to the softening point or frost 
line of the melt as quickly. The tube 
continues to expand in this area, 
grows thinner and ultimately shows 
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as a higher localized part of the frost 
line. The frost line must always be 
as level as possible. 
Correcting Bias 

Bias is a frequent cause of wrink- 
ling in blown polyethylene tubing. It 
might be described as a_ condition 


a 


There are many possi- 
ble causes of wrinkles in 
blown tubing. This dia- 
gram identifies some likely 
places in production 
equipment to which the 


problem may be traced. 


ADJUSTABLE 
SECTION 
OF DIE 


UP 


AIR ENTRY 


where distance around the one half 
of the tube circumference is greater 


or smaller than the distance around 
the other half. Often times this bias 
is not readily visible when observing 
the ascending tube. The bias causes 
excessive friction in the collapsing 
guides, or unbalanced pull at the nip 
which results in “ruffle-like” wrin- 
kles across the center of the layflat 
width of the wound roll. Occasion- 
ally, these wrinkles may be trans- 
mitted to the edge of the tube before 
it is drawn through the roll nip. Un- 
even or thin gauge film at the edges 
of the ascending tube may show as 
“chevron” type wrinkles on the edges 
of the roll. 

Again, uneven distribution of melt 
at the die lips, resulting in a sur- 
plus in one portion of the die, is the 
crux of this problem, It is often sol- 
ved by adjusting the die orifice by 
moving the die ring slightly in one 
direction or another, Extreme care 
should be exercised in compensating 
film gauge by moving the die ring. 
Very slight rotation of the adjusting 
bolts will have a noticeable effect on 
film gauge. 

Smaller corrections may be made 
by shifting the orifice of the air ring 
closer to that section of the tube cir- 
cumference which is thicker, But re- 
member, the thinnest area of the 
wound tube is usually the thickest 
film area as it leaves the die lips. 
The farther off-center this ring, the 


(Please turn to Page 51) 
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Causes of 


HE PROBLEM OF FLASHING 

in the injection molding opera- 
tion is a familiar one to all molders. 
In some cases it may be so difficult to 
control that tolerances on the amount 
of acceptable flashing must be spe- 
cified. 

Much can be done to control this 
problem, if due consideration is gi- 
ven to factors contributing to flash- 
ing. 


Flashing Due to Part Design 
Excluding the projected area of the 
shot and its effect on overcoming the 
clamp capacity of the machine, thin 
section parts will have a_ great- 
er tendency to flash than _ parts 
composed of thick cross-sections. 

Among the reasons for this behavior 

are: 

1. The required temperature of the 
material entering a mold for thin 
sections is usually at the upper 
level of the molding range. The 
higher heat content melt requires 
a relatively longer time to solid- 
ify. The high temperature re- 
sults in a lower viscosity melt. 
Both of these conditions may al- 
low the material to enter small 
crevices in the mold. 

2. High material temperature re- 
duces the pressure drop deve- 
loped through the  plastifying 
cylinder. This in turn increases the 
effective pressure developed with- 
in the cavity, thus increasing the 
load on the clamping device. 

3. The resistance to filling, created 
by the thin section will result in 
a high back-pressure in the melt 
entering the cavity so that flash- 
ing can occur even in partially 
filled cavities. 

4. Because of the relatively low vol- 
ume requirement of a thin wall 
part, the rate of filling the ca- 
vity is high, therefore, the tem- 
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perature of the material in con- 
tact with the cavity surface will 
not have dropped appreciably be- 
fore full pressure is developed 
within the cavity. 

A part designed with irregular sur- 
faces such as_ corrugations, pits, 
grooves, ete, will require more pres- 
sure to fill than a part of equal thick- 
ness designed with a smooth surface. 
The part with the irregular surface 
will therefore have a greater tenden- 
cy to flash. 


Flashing Due to Mold Design 

Many flashing problems can be eli- 
minated or at least minimized, if 
proper precautions are taken in the 
design and construction so that it can 
be placed in operation without en- 
countering some degree of difficulty. 
Since the exact molding conditions 
necessary for any given mold cannot 
be predicted, it may be necessary to 
subject the mold to one or more trial 
moldings followed by modifications be- 
fore acceptable parts can be molded. 

Among the design features to be 
considered are: 


1. Ridigity of the Mold 
The injection molding machine 
and the design of the part often 
place limitations on just how ri- 
gid a mold may be made, Gene- 
rous use of support pillars, sup- 
port bars and heavy cavity 
plates may prevent local yield- 
ing at the parting line. In some 
cases, local yielding can be com- 
pensated for by mounting center 
supports with a slight interfer- 
ence fit. If this is done, firm 
seating of mold components will 
occur when the full clamping 
force is developed. 


Mounting of the Cavities 
To insure positive seating of 
cavities at the parting line, it is 
standard practice to install ca- 
vities with their parting line 
slightly raised above the level of 
the parting line of the cavity 
plates. This is a good practice 
provided the cavities are not 
raised to a point where the run- 
ner system will flash with ease. 
Flashing of the runners should 
not be ignored, because when 
this occurs the projected area of 
the shot will be increased, thus 
decreasing the clamping force 
available to the cavities. 

The back of the cavities should be 
firmly mounted against the cavity 
plate to eliminate the possibility of 
scale or dirt build-up between the 
cavity and backing plate. Non-uni- 
form seating of the cavities can oc- 
cur if the cavity pulls away from the 
plate with each opening of the mold. 


Venting 

The importance of adequate 
venting as a control over flashing 
should not be overlooked. This is 
particularly true when molding 
thin sections because it is neces- 
sary to apply additional injection 
pressure to overcome the increas- 
ed resistance to flow. If it be- 
comes necessary to further in- 
crease the injection pressure to 
overcome the additional load of 
expelling highly compressed air 
from the cavity, flashing can re- 
sult. 


1. Materials of Construction for Ca- 
vities 
if the choice of material for the 
cavity is influenced only by the 
control over flashing, it is well to 
consider the relative heat con- 
ductivity properties of the metals 
available. For example, if the 
section is extremely thin and fill- 
ing at normal pressure is ex- 
pected to be borderline, we may 
wish to avoid rapid heat loss from 
the material by using a metal 
with low heat conductivity such 
as steel or nickel. If, on the 
other hand, the cavity can be 
easily filled but minimizing 
shrinkage by molding at high 
pressure is desired, it will be- 
come important to solidify a shell 
of material adjacent to the wall 
of the cavity before full pressure 
is developed. In this case, a metal 
with high heat conductivity, such 
as berrylium copper, should be 
considered, 


Coring of Mold Components for 
Temperature Control 

If at all possible, the entire 
casting area of the mold should 
be at the same _ temperature. 
Floating or movable mold com- 
ponents not controlled in tempera- 
ture may bind and wear due to 
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thermal expansion, unless install- 
ed with considerable clearance. 
Either condition may lead to 
flashing. 


6. Gating 
The cross-sectional area of the 
gate should be large enough to 
permit rapid filling of the cavity 
when it becomes necessary. 
Parts composed of thick and thin 
sections are less likely to flash if 
gated in the thinner section. 


Flashing Due to Molding Conditions 
Among the molding variables which 
contribute to flashing are: 


l. Drying 

The melt viscosity of many 
molding compounds varies with 
the amount of plasticizer, solvent, 
monomer or Water content as 
well as with the temperature of 
the melt. The effective pressure 
developed within the mold varies 
with the viscosity of the melt. 
Controlled drying of the molding 
powder should eliminate periodic 
readjustment of pressure’ or 
temperature to control flashing. 


2. Rate of Filling 

Flashing in thin sections can 
often be minimized or eliminated 
by filling the mold rapidly, Rapid 
filling of the mold will permit 
complete filling while the materi- 
al is at low viscosity. It can, 
therefore, be accomplished at a 
lower overall pressure. Slow rate 
of filling is usually preferred 
when molding heavy sections. 
This will permit a_ semi-solid 
shell to form around the molded 
item before full pressure is de- 
veloped. 


3. Pressure 
Several devices available to the 
molder can increase the flexibi- 
lity of the pressure system of the 
machine, Among them are: 
(a) Pressure Sensitive Nozzles 
This device will by-pass the 
hydraulic pressure when the 
pressure of the material 
within the mold approaches 
the magnitude required for 
flashing. 
(b) Mold Spreading Control 
This device employs a sen- 
sitive limit, switch which will 
by-pass the hydraulic pres- 
sure when the mold opens 
slightly at the parting line. 
(c) Dual Pressure Pumps 
This system can be used to 
increase or decrease the in- 
jection pressure by means of 
selection of oil from a given 
pump. Control is by means of 
timers. The mold may be 
filled at low pressure follow- 
ed by application of consider 
ably higher pressure after a 
pre-determined time. This 
time is established by the 
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time required to form a solid 
skin around the molded item. 

(b) Weigh Feeding 
When the projected area of 
the shot is too large to be re- 
tained by the 
clamping force, feeding of an 


available 


accurately weighed charge 
followed by bottoming of the 
injection ram can_ prevent 
flashing. Here again rapid 
filling and good venting are 
factors which contribute to 
control, 


1. Temperature 

The temperature of the materi- 
al should not be higher than that 
required to fill at normal pres- 
sure. The setting of the tempera- 
ture should not be established 
before the machine has been run- 
ning for at least ‘2 hour, the 
reason being that the pressure 
transmitted to the mold will in- 
crease as the inventory of low 


Viscosity melt increases in the 
plastifying cylinder, Equilibrium 
conditions of the melt will not 
have been established during the 
first few minutes of molding.** 


SPEaking... 


(Continued from Page 49) 


f bias in the 


greater the chances « 
tubing. Generally the space around 
the mandrel or pin should be 0.015 
to 0.025 inches, but this may have to 
be offset to compensate for the melt 
pressure loss around the mandrel. 


The Nip Rolls—Likely Trouble Spot 

Another 
the search for the cause of wrinkles 
is the nip rolls. Several problems can 
be traced to this portion of the equip- 
ment. 


logical place to continue 


Slight eccentricities in alignment of 
these rolls might be the underlying 
cause of wrinkling. Worn bearings or 
a lateral drive thrust may affect their 
alignment if they are not rigidly sup- 
ported. It is important that the rolls 
be absolutely parallel to insure uni- 
formity of pressure. One recommen- 
dation is to fit the rear nip roll with 
small hydraulic cylinders, provid- 
ing excessive pressure across the en 
tire width of the rolls. The rubber 
surfaces of these rolls often subjected 
to contact by hot melt, will often 
quickly deteriorate, and they may 
need grinding and reconditioning to 
maintain proper resiliency. 

Still another cause of wrinkling is 
associated with the nip rolls. If the 
collapsing guides or rollers are not 
in proper alignment with the nip, 
wrinkles will result. Most wind-ups 
built by the extruder manufacturers 
contain adjusting knobs for shifting 
the front-to-rear position of the col 
lapsing guides or rollers. Also, the 
line of the roll nip must be positioned 
exactly above the die so that the tube 


will be pulled off exactly vertical 


during its ascent, 


Other Causes of Wrinkling 

If the ascending tube tends to wob- 
ble from side to side, this is probably 
a chief trouble spot. This motion 
might be due to melt surging from the 
extruder or to turbulent air currents 
in the room, A possible solution is to 
support the tube by horizontal sta- 
tionary guide bars at two or three 
locations during its ascent. 

Wrinkling is more prevalent at low 
gauge and high take-off rates. The 
thinner the gauge and the faster the 
take-off, the more important precise 
gauge control becomes. At _ film 
gauges below one mil very close con- 
trol of the factors must be main- 
tained to avoid wrinkles. 

In general, the higher the density 
of the polyethylene used to manufac- 
ture blown tubing, the more suscep- 
tible it is to wrinkling. This is because 
the film has less flexibility 
want to quickly conform to a flat 
shape from the blown tube. If the 
film is unusually cool as it reaches the 
nip rolls it may be more susceptible 
to wrinkling because it is too stiff. 
A slight increase in temperature here 
might reduce the stiffness and re- 
lieve wrinkling. But to avoid danger 
of blocking at higher film tempera- 
tures, other possible solutions should 
be examined first. If these fail and 
temperature must be increased, it can 
be accomplished in a number of ways 
—by carefully raising the melt tem- 
perature, increasing the screw speed 
(and nip roll speed) or slightly low- 
ering the height of the nip rolls. 

As can be seen in the foregoing 
paragraphs, wrinkling in blown tu- 
bing is a problem with numerous 
possible causes. There are undoubted- 
ly some we haven't covered here, but 
these are some of the more commonly 
occurring ones and provide a good 
check-list for tracing the difficulty to 
its source, * * 
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Contributions to the features 
Molding Cycles and SPEaking of 
Extrusion will be welcomed by the 
editors of these features, Com- 
ment on published material, ad- 
ditional information on the sub- 
ject of a column, or criticism will 
be equally well received and con- 
sidered for publication. Complete 
articles may be submitted, and 
suggestions for topics to be covered 


are solicited. 


Your interest will be helpful 


and much appreciated. 


The Editors 
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Service Report on 


Glass-Reinforced Plastics Tanks 


Ward B. Sanford 


Minnesota Mining and Manufacturing Company 


HIS REPORT is the fourth in a 
series of reports giving service 
experience of glass-reinforced plastic 
tanks.’ 
Glass-Polyester Tank 

Previous reports showed the cir- 
cumferential measurements of a glass 
mat reinforced polyester 250-barrel 
oil field storage tank, both empty and 
full, during three winters and sum- 
mers. As a comparison of empty and 
full measurements during the second 
and third summers showed little dif- 
ference, the operator discontinued 
measurements on this tank. 

In August of 1956, the tank suffer- 
ed a tension failure at one of the 
staves. The failure was so extensive 
that it was necessary to junk the tank 
inasmuch as it could not be repaired. 
This tank had been in service since 
October 1952 or a total of 46 months. 


Glass-Epoxy Tanks 
Figures 1, 2 and 3 show the circum- 
ferential measurement of a_ glass- 
epoxy 250-barrel oil field stock tank 
Status Report of Nationa! Association of Cor- 


rosion Engineers Technical Unit Committee 
On O Field Structural Plastics 


s paper is printed with the permission of 


“Corrosion 


Figure 1—Circumferential measurements on a 


full 250-barrel glass-epoxy tank. 
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Ridgefield, New Jersey 


and a 500-barrel wash tank. A com- 
parison of empty and full measure- 
ments during the second and third 
summers for the 250-barrel tank 
shows only a slight change. In view 
of these developments the operator 
believes that very little creep will 
continue. It may be noted here that 
the average circumferential increase 
from empty to full tank condition for 
the glass-epoxy tank is less than one- 
half that of the glass-polyester tank. 

The strapping of the 500-barrel 
tank is presented here for the first 
time, The 500-barrel tank is similar to 
the 250-barrel tank with the following 
exceptions: (1) the tank is 16 feet 
high instead of eight feet high, and 
(2) the tank has an aluminum deck. 
The average increase in circumfer- 
ence between the first and second 
summer for the 500-barrel tank was 
0.020 as compared to 0.006 feet for 
the 250-barrel tank, 

The operator reports that he has 
eight glass-epoxy tanks in service and 
is well satisfied with this type of tank. 
The only deficiencies yet observed in 
any of them are (1) a few minor seam 


and of committee T-1J, NACE 


leaks such as are present on any bolt- 
ed tank, and (2) occasional small 
seepages through some of the staves. 
These seepages do not yet appear to 
be of any real consequence. 


References 

Summary of Data on Use of 
Structural Plastic Products in Oil 
Production (A Status Report of 
Technical Unit Committee T-1J on 
Oil Field Structural Plastics). 
Corrosion, 11, No. 6, 59-69 (1955) 
June. 

2. Status Report of NACE Technical 
Unit Committee T-1J on Oil Field 
Structural Plastics. Corrosion, 12, 
No. 3, 73-76 (1956) March. 

3. Status Report of NACE Technical 
Unit Committee T-1J on Oil Field 
Structural Plastics. Corrosion, 12, 
No. 6, 69-72 (1956) June. 
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Figure 2—Circumferential measurements on an 


empty 250-barrel glass-epoxy tank. 


Figure 3—Circumferential measurements on a 


full 500-barrel glass-epoxy tank. 
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Film of TENITE POLYETHYLENE 


is taking over many packaging jobs 


Garment bags are a good example of the 
growing use of polyethylene film. When laun- 
dries or dry cleaners return garments in bags 
of polyethylene, your clothes are getting the 
best possible care. 

Film extruded of Tenite Polyethylene is a 
tough material that doesn’t tear, puncture or 
“run” easily. And being waterproof, polyeth- 
ylene film means extra protection for cleaned 
garments—especially if they must be delivered 
or carried home in the rain. The transparency 
of polyethylene bags also helps you and the 
cleaner identify contents quickly. 

Long service life is another advantage when 
you have to store out-of-season clothes after 
cleaning. Polyethylene bags find many other 
re-use jobs, too, either as handy bags for a 
score of household chores or when cut open 
as film for wrapping. 

Toughness, waterproofness and transpar- 
ency are only three reasons why film remains 
the biggest single market for polyethylene. Its 
heat-sealability makes it the logical choice for 
use in high-speed automatic packaging ma- 
chines. Polyethylene is also the lightest of all 
plastics widely used for film—a pound of this 
film goes further than a pound of other plastic 
film of equal thickness. And because poly- 
ethylene resists chemical and solvent attack 
so well, this plastic is used to package mer- 
chandise ranging from pickles to battery acids. 

If you need a film for packaging, investigate 
polyethylene. We'll be glad to help you ex- 
plore the usefulness and usability of film ex- 
truded from Tenite Polyethylene. 

For more information on this versatile plas- 
tic, write EASTMAN CHEMICAL PRODUCTS, 
INC., subsidiary of Eastman Kodak Company, 
KINGSPORT, TENNESSEE. 


POLYETHYLENE 


an EFastman plastic 


shippewa Plasti inc 


Chippewa Falls, Wisconsin 
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METHYL ETHYL KETONE 


Trays, tables, desks, lamps and many other pieces of fine furniture 


are being finished with acrylic lacquer to assure a durable and beau- 
tiful surface coating. One of the important solvents in this new lacquer 
is Methyl Ethyl Ketone, supplied by the Enjay Company. 


Methyl! Ethyl Ketone also plays an important part in automotive Pi 
mneer in 

Petrochemicals 

proof. For your solvent needs—specify Enjay M.E.K.* FOR COMPLETE INFORMATION 


on specifications and performance 


finishes. Car bodies finished with acrylic lacquers are almost chip- 


Don’t miss our booth at the PACIFIC CHEMICAL EXPOSITION. «Methyl Ethyl Ketone characteristics of Methyl Ethyl 


Ketone, contact the nearest | njay 

office. Shipments will be made from 

-onvenie loeated distributio 
ENJAY COMPANY, INC., 15 West 51st Street, New York 19, N.Y. 
Other Offices: Akron + Boston + Charlotte « Chicago + Detroit « Los Angeles «+ New Orleans « Tulsa drum quantities 
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_Atction— 
By Your 
National 


Organization 


“The objects of the Society shall be to pro- 
mote in all lawful ways the Arts, Sciences, 
and Engineering Practices and Standards 
connected with the utilization of plastics.” 


An Open Letter to SPE Members 


We look for this to be a year of great accomplish 
ment for the Society of Plastics Engineers. Further growth 
will in large measure be attributable to the continued 


participation of the members in the Society’s 


Listed herewith are the broad, overall goals for 1958. 
Dates for accomplishment coincide with regular meetings 
of the National Council, governing body of SPE, which 
are scheduled for the months of April, June and October. 
It is also probable that a special Council meeting a 
Constitutional Convention will be required during the 


year to consolidate our gains. 


These are ambitious goals! I know that our member- 
ship shares with its National Officers the aspiration that 
these goals be reached. To do so will require the active 
work of a large segment of members. I am certain each 
of you realize that our 1958 goals are not something that 
National Council and staff can accomplish alone we 
must all work together. | know that we can count on 


your complete cooperation. 


Respectfully submitted, 


R. K. Gossett 
National President 
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SPE GOALS FOR 1958 


Special Projects of National Executive Committee and 

Staff 

1. Publish National President’s Annual Report of 
Operations for 1958 calendar year to be mailed to each 
member of the Society in January, 1959. 

2. Develop Executive Secretary’s Newsletter to be 
mailed quarterly to each member of a geographical 
Section Board of Directors summarizing decisions of Na- 
tional Council, staff suggestions, ete. start May 1, 1958. 

Visit to each Section at least once during 195s 
by a member of the National Executive Committee and/or 
the Executive Secretary. 

3. Draft basic plan for the reorganization of the 
management of the Society for approval of National 
Council—October 1958. 


Il. Administrative Operating Committees 


1. Membership Committee: 
Prepare membership brochure describing the 
privileges of membership in the Society 
April 1958. 
Membership Survey Questionnaire Summary 
October 195s. 
Study of Delinquent Members and Resigna- 
tions Report June 195s, 

d. Increase of 1200 new members in good stand- 
ing bringing total membership to 7,500 
January 1959. 

Study methods for emphasizing desirability fo 
joining SPE to prospective members in end- 
user industries April 195s. 
New Section Development Committee 
a. Develop interest in six (6) new geographical 
areas for presentation of charter petitions to 

National Council by January 1959. 

Prepare survey of potential new section growth 

for three year period 1959-1962 Report 

October 1958. 


Finance and Audit Committee: 

a. Develop recommendation for standardized Sec- 
tion Accounting Procedure Report June 
1958. 

b. Submit 1958-59 National Fiscal Year Budget 
for approval of National Council April 1958. 
Recommendation for deposit of surplus funds 
to Research Reserve and Contingency Reserve 

April 1958. 

d. Analysis 1957-58 Fiscal Year Budget-vs-Ex- 

pense Report October 1958. 


Credentials Committee: 

a. Recommendation for upgrading requirements 

for membership in various grades June 
1958. 
Study move to review of all applications for 
membership only by National Credentials Com- 
mittee Report and Recommendation June 
1958, 


(Continued on next page) 
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SPE Goals For 1958 


Fifty sir 


(Continued from preceding page) 


5. Constitution and By-Laws Committee 
a. Submit final draft new Constitution and By- 
Laws to National Council June 1958, 
b. Constitutional convention for adoption of re 


vised Constitution October 1958. 


6. Publicity Committee 
a. Study and recommendation of policy for Na- 
tional SPE Publicity to be implemented by 
staff after approval by National Council—June 
195s, 


Administrative Technical Committees 


1. Publications Committee: 
SPE Journal 
a. Advertising increase in monthly page rate 
to 45 pages per month by January 1959. 
b. Analyze national coverage of SPE Journal 


potential advertisers Recommendation April 


1958. 

c. Complete study of printing costs for SPE 
Journal for report to National Council — April 
1958. 


d. Inerease of 1,000 non-member SPE Journal 
subscriptions. Total SPE Journal circulation 
January 1959 target 9,500 copies per month. 

e. Devise at least four new SPE Journal techni- 
cal features for Council action June 1958. 

f. Approval policy for abridging SPE technical 


papers in SPE Journal — April 1958. 

g. Complete study of Journal format — Report 
April 1958. 
General 


a. Prepare contract for authors contributing to 
SPE “Engineering Volume Series” April 1958. 
Complete “Manual of SPE Publications Pro- 
cedures” including recommendations for SPE 
editorial policy and procedure for revising and 
rating technical papers April 1958. 
ce. Study format Volume V “ANTEC Preprint 
Book” for recommendation to National Coun- 
cil June 1958. 


Meetings Committee Activities 

a. Continue Work of Speakers Sub-Committee 
liaison with Professional Activities Group 
Chairmen to provide compilation of technical 
speakers list to be mailed to each geographical 
Section at least 3 times during 1958. 

b. Final report scheduling six (6) or more Re- 
gional Technical Conferences (RETEC) dur- 
ing 1958 April 1958. 

ce. Communicate with geographical sections to 
develop at least six (6) RETEC for 1959 
Report October 1958. 

d. Develop 2-day National Technical Conferences 
(NATEC) to be held 1959, 1961 and 1963 — 
submit plan for Council approval — October 
1958, 

e. Solicit bids from Sections for sponsoring 20th 
ANTEC 1964 — June 1958. Study and recom- 
mendation of award — January 1959. 

3. Education Committee 

a. Study feasibility of establishing short courses 
in Plastics Engineering in colleges and uni- 


versities — Report June 1958. 


IV. 


Vil 


b. Establish sub-committee for “Student Mem 
bership” — activate on approval of this mem 
bership grade through Constitution revision 
October 1958. 

ce. Compilation and publication of list of courses 
offered in plastics and related subjects in 
colleges and universities — October 1958. 

d. Submit 5-year plan for “Engineering Volume 

1959-1964 for National Council ap- 
proval January 1959. 

e. Submit 5-year plan for preparation of othe 


Series” - 


books on plastics engineering to be sponsored 
by the Society — report to Council January 
1959. 

f. Collect slides on subjects related to the plastics 
industry. 

g. Proposal for establishing refresher courses at 
extension or graduate schools of universities 
— October 1958. 


Technical Committees: 


R. Complete and publish revision of book “In- 
jection Molding” October 1958. 

2. Publish Engineering Series Volume I], “Prin 
ciples of Thermoplastics Processing” Octo- 
ber 1958. 

3. Appoint Editor and initiate preparation of 


manuscripts for Engineering Series Volume 
Ill “Principles of Thermosetting Processing” 
— for publication in 1959. 

Professional Activity Groups 

l. Develop liaison with 15th ANTEC Committee 
to provide P.A.G, assistance in solicitation 
and selection of scientific and technical papers 


to be presented at Annual Conference — Jan- 
uary 1959, 
2. Submit plan for publicizing activities of Tech- 


nical Advisory Service for Council approval 
April 1958. 


3. Develop Coatings and Reinforced PAG 
Council approval April 1958. 
4. Establish and activate local Professional Acti- 
vity Committees in each geographical section 
progress report — October 1958. 
5. Expand liaison with Publications Committee 


to provide greater SPE Journal coverage of 
PAG technical meetings and activities of 
Technical Advisory Committee Report 
June 1958. 

Inter-Society Relations Committees 

1. Develop procedures for regular activities re- 
ports to Council from SPE members serving 
aus liaison representatives with other scientific 
and engineering societies. 


. Ad Hoe Committees 


l. “Committee to Study Section Election Pro- 
cedures” — final report April 1958. 

2. “Committee to Study Communication between 
Geographical Sections and the Society” fi- 
nal report — April 1958. 

3. “Committee to Revise ‘Section Procedures’ 
Manual” — draft for Council approval October 
1958, Publication — January 1959. 

1. “Past National Presidents’ Study Group” — re- 


port on desirability of SPE sponsored engi- 
neering displays in connection with ANTEC 


— report to Council — June 1958. 
5. Establish Scientific-Engineering Liaison Com- 
mittee — April 1958. 
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An Open Letter to Membership 


April, 1958 


Dear S.P.E. member: 


This is your final invitation to write a technical paper for presentation at 
the 15th Annual Technical Conference of the Society of Plastics Engineers 
to be held in New York at the Hotel Commodore on January 27, 28, 29 and 
30, 1959. However, in accordance with a National Council mandate, we 
are compelled to advise you that these papers must be devoid of “commer- 
cialism™” and should contain only original and factual information of in- 
terest and importance to the plastics engineer. Please submit a 75 word 
brief today. 


By this time you have received and we hope have returned both the gen- 
eral and detailed questionnaires on the 15th ANTEC program—providing 
you concomitantly with some insight into the conference format. The 
Speakers and Program Committees are now compiling and collating your 
ratings and suggestions for specific topics, so that the 15th ANTEC pro- 
gram may truly reflect the dominant interests of the S.P.E. membership. 
Simultaneously, the National Professional Activities Group Chairmen are 
soliciting their groups for symposia topics, papers, screening committees 
and moderators for their intended sessions. Should you desire to partici- 
pate in helping any P.A.G. in organizing a proposed session for presenta- 
tion to the Program Committee, please contact the appropriate chairmen 
listed below: 


P.A.G, Chairmen Company Address 
Casting and Plasties Jerome D. Bassin Borden Company 14 Johnson St. 
in Tooling Bainbridgc, N.Y. 
Compression Molding Edward W. Vaill Bakelite Co. 30 E. 42nd St., 

New York, N.Y. 
Extrusion John H. Myers Celanese Corp. Newark 5, N.J. 
Finishing and Decorating G. K. Storin Speer Carbon Co. Niagara Falls, N.Y. 
Forming Lawrence L). Bari Plax Corp.  P. O. Box 1019 Hartford, Conn. 
Injection Molding Robert R. Meye1 Monsanto Chemical Co, Springfield, Mass. 
Metals for Plastic Molds Charles Davis Electromold Corp. Trenton, N.J. 
Plastics in Bldg. R. Gray Dow Chemical Co. Midland, Michigan 
Plastics in Coatings Robert Abeles  Elfskin Corp. Worcester, Mass. 
Plastics in Max M. Lee’ General Elec. Co. 1635 Broadway 
Electrical Insulation Fort Wayne 2, Ind. 
Reinforced Plastics Dr. Alex Sacher Standard Insul. Co. 74 Paterson Ave. 
E. Rutherford, N.J. 

Please start writing now the deadline for all briefs is April 50th. 


Cordially, 
Alex Sacher 
Program Chairman 
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Injection Molder 

A “% ounce bench injection molding 
machine for use with all thermo- 
plastics, specially designed for fast 
production runs, priced at 130 pounds 
Sterling, F. O. B., is announced by 
S. R. Seymour and Co., Ltd. Brook 
Road, Rayleigh, Essex, England. 
They will reply to all inquiries. 


Static Eliminators 

Simeo Company, 920 Walnut Street, 
Lansdale, Pa., announces two new 
types of static eliminating equipment, 
specifically designed for cleaning dust 
and dirt from plastic parts, plastic 
and paper sheets and films, textile 
materials, rubber, leather and all 
other types of surfaces to which the 
dust is attracted and held electro- 
statically. In the new static bars, 
provision is made for simultaneously 
blowing off the dirt and neutralizing 
the static charges on both the dirt 
and the part being cleaned. This 
simultaneous action is much more 
effective than other cleaning methods 
such as brushing or wiping, since 
not only is the dust completely re- 
moved, but the electrostatic forces 
tending to re-attract it to the part are 
eliminated. 


Vacuum Coaters Society 

The executive committee of the 
Society of Vacuum Coaters met at the 
Sheraton Cadilac Hotel in Detroit, 
Michigan, on January 31st, 1958. 

Following are some of the decisions 
made 

The annual Fall Meeting will be 
held at the Hotel Statler, Detroit, 
Michigan, on November 5th and 6th, 
1958. 

Those interested in presenting a 
paper on the technical and practical 
applications and techniques involved 
in functional and decorative vapor de- 
position should send a 100 word ab- 
stract as soon as possible to F. Gruen, 
Program Chairman, Syn-Cote Chemi- 
cal Corporation, Long Island City, 
New York. 

Membership application cards can 
be obtained from M. Adler, Member- 
ship Chairman, Society of Vacuum 
Coaters, P. O. Box 3095, Cleveland 17, 
Ohio. New members will receive a 
copy of the 1957 transactions. 

Mr. T. Comer was appointed chair- 
man of the nominating committee. 
Two vacancies will occur on the exe- 
cutive committee this Fall. 
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Achievement Award 
The Southwest Housewares Achieve- 


ment Award for “The Most Out- 
standing Contribution to the House- 
wares Industry for 1957” has been 
conferred on Loma Plastics, Inc. of 
Fort Worth, Texas for its fashion- 
able new polyethylene clothes hamp- 
er. 

Louis H. Barnett, president of 
Loma, accepted the coverted award 
from Hunter Michaels, past president 
of the Texas Housewares Club, at the 
organization’s annual breakfast meet- 
ing in Chicago during the National 
Housewares Exhibit. 


Gamma Irradiators 

Isotopes Specialties Company intro- 
duces: Nucor “HERO” Series high 
flux gamma irradiators now avail- 
able for applications from 600° hr to 
3 ox 10. R/hr and higher. Unit is 
simple, safe and economical, with 
welded steel case and such low sur- 
face flux that it can be used in any 
office or laboratory without special 
construction or connections, 


Expansion Plans 

Plans to increase production facili- 
ties for its line of “Insurok” industrial 
laminated plastics have been com- 
pleted by The Richardson Company, 
Melrose Park, 

These plans will affect two of the 
Company’s six plants—in Newnan, 
Ga., and Melrose Park—through a 
shift in production emphasis and in- 
stallation of new equipment. 

At Newnan, the production of de- 
corative laminates will be discon- 
tinued soon to make ready for in- 
creased production of industrial 
laminates. 

At Melrose Park, installation of the 
latest type phenolic saturator and a 
new 12-opening laminating press will 
increase facilities for manufacturing 
the Insurok laminates. 


Custom Castings 

Plasti-Skill is the name of a new 
company specializing in custom pla- 
stics castings, such as_ polyesters, 
epoxys and phenolics, They also do 
development and make models and 
production molds for vacuum form- 
ing. President is Nick George. The 
company is located at 102 37th Ave., 
Corona 68, N. Y. 


Hydrocarbon Resin 

The Chemicals Division of Golden 
Bear Oil Co., announces the com- 
mercial availability of Bearflex 1751, 
a low cost liquid hydrocarbon resin 
having high compatibility with poly- 
vinyl choride. 

Bearflex 1751 is the first of a ser- 
ies of products for the plastics indus- 
try to be manufactured by the Golden 
Bear Oil Co., producers, refiners, and 
marketers of petroleum products, 

A blend of 70% Bearflex 1751 and 
30% DOP gives a plasticizer system 
compatible in all proportions with 
polyvinyl choride resin. Physical pro- 
perties compared to a 100% DOP 
compound are not affected appre- 
ciably; electrical properties are im- 
proved, 

Bearflex 1751 is recommended for 
extending vinyl compounds used to 
produce film and sheeting, garden 
hose, electric insulation, profile ex- 
trusion, dip coatings, and slush-mold- 
ed products. It is particularly useful 
for extending non-migrating vinyl 
compounds which contain polymeric 
plasticizers. 

Samples and literature can be ob- 
tained by writing to the Golden Bear 
Oil Co., Chemicals Division, 325 West 
Sth Street, Los Angeles 14, California. 


Bonding Polyethylene 

The normally poor adhesive bond- 
ing properties of polyethylene can be 
improved by treating the plastic with 
chromic acid, according to a report 
of recent Army Ordnance research 
just made available to industry 
through the Office of Technical Ser- 
vices, U. S. Department of Commerce. 

Tests demonstrated that treatment 
with concentrated chromic acid chem- 
ically alters the surface of polyethy- 
lene so that good peel and shear 
strength bonds are possible. The 
treatment is recommended prior to 
bonding whenever high-strength 
bonds are required. 

Also evaluated were a series of 
commercial and experimental 
hesives for bonding polyethylene. 
Most did not meet Ordnance Corps 
requirements, primarily because of 
relatively low bond strengths at both 
73 F and 160F and generally poor 
flexibility and adhesion at minus 65 F. 

It was observed that bond strengths 
of currently available polyethylene 
adhesives depend primarily on their 
permanent tact tendencies rather than 
on chemical reaction or mechanical 
interlocking with the polyethylene. 

The report, PB 131099 Bonding of 
Polyethylene, W. H. Schrader and 


M. J. Bodnar, Picatinny Arsenal, 
U. S. Army Ordnance Corps, Mar. 
1957, may be ordered from OTS, 
UL. S. Department of Commerce, 


Washington 25. It contains 39 pages, 
price $1. 
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Government Reports 

Three reports of chemical research 
for the Armed Forces, two dealing 
with copolymer studies and the third 
with development of an expression for 
thermal decomposition of methane, 
have just been released to industry 
through the Office of Technical Ser- 
vices, U. S. Department of Commerce. 


Copolymers of 1, 1-Dihydroper- 
fluorobutyl Acrylate with some Vinyl 
Silanes. E. C. Stump, Jr., Wright Air 
Development Center, U. S. Air Force. 
Aug. 1957. 24 pages. (Order PB 
131375 from OTS, U. S. Department 
of Commerce, Washington 25, D. C., 
75 cents.) There is an urgent need 
for thermally stable polymeric ma- 
terials for use in advanced high-speed 
aircraft and missile systems. In this 
study, an elastomer was sought with 
high temperature resistance as well 
as improved resistance to the deterio- 
rating and swelling effects of fuels 
and oils. 


Dilute solution techniques for Sty- 
rene-Methyl Methacrylate Graft Copo- 
lymer and its precursors. R. A. Guzzi, 
Picatinny Arsenal, U. S. Army Ordn- 
ance Corps. Apr. 1957. 20 pages. 
(Order PB 131261 from OTS, U. S. 
Department of Commerce, Washing- 
ton 25, D. C., 50 cents.) It was deter- 
mined that dilute solution techniques 
can be adapted to the study of sty- 
rene-methyl methacrylate graft poly- 
mers and their precursors. 


Development of techniques and 
equipment which produced a satis- 
factory metal foam for sandwich con- 
struction is described in a three-part 
report for the Air Force just released 
for industry use through the Office 
of Technical Services, U. S. Depart- 
ment of Commerce. 


The report is entitled Foamed 
Metal Low Density Core Material 
for Sandwich Construction. It was 
prepared by J. Bjorksten, J. C. 
Elliott, and R. J. Roth of the Bjork- 
sten Research Laboratories, Inc. for 
Wright Air Development Center. Its 
parts include: 

Part 1. June 1952. 26 pages. (Order 
PB 131419 from OTS, U. S, Depart- 
ment of Commerce, Washington 25, 
D. C., 75 cents.) This project was 
aimed at determining whether metal 
foam superior to plastic foams could 
be produced. Preliminary work de- 
monstrated the feasibility of foaming 
magnesium-aluminum alloys. Metallic 
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low density foams were produced us- 
ing either titanium or zirconium hy- 
dride as the foaming agent. 

Part 2. Sept. 1953. 26 pages. (Order 
PB 131466 from OTS, U. S. Depart- 
ment of Commerce, Washington 25, 
D. C., 75 cents.) Work continued on 
the improvement of the foaming pro- 
cess and equipment for preparation of 
specified samples. The foaming pro- 
cedure, in simplified form, consisted 
of melting the metal to be foamed, 
stirring in the foaming agent, releas- 
ing hydrogen from the hydride, and 
solidifying the foamed metal. 


Outdoor Exposure 

“Resistance of Plastics to Outdoor 
Exposure” is available as Report 
PB-131331 from the office of Techni- 
cal Services, U.S, Dept. of Commerce, 
Washington 25, D. C., at six dollars 
per copy. 


Vinyl Printing 

Claremont Pigment Dispersion 
Corp., 39 Powerhouse td., Roslyn 
Heights, N. Y. offers a set of data 
sheets on inks for printing on vinyls. 


Intensive Mixer 

New to Stewart Bolling’s line of 
Intensive Mixers is the No. 1-B Mod- 
el for medium small production and 
major laboratory work with rubber 
and plastics. Dimensions are: over- 
all height—11 feet; overall width 
(without control panel)—S feet. 
Holding capacity is 1200 cubic inch- 
es. Temperature range to 500°F. 
Batch sizes range from 24 pounds, 
1.00 gravity through 45 pounds at 
2.00 gravity. This new mixer has all 
Stewart Bolling features which in- 
clude anti-friction rotor journal bear- 
ings, split end frames, and Spiral- 
Flow sides which heat or cool with 
optimum efficiency. Found only on 
Stewart Bolling’s largest mixers, but 
available on this new model, is the 
compound type drive which permits 
high rotor speeds, and power appli- 
cation, but requires little space. The 
Model 1-B is equipped with Stewart 
Bolling’s motorized discharge door, 
giving fast, positive action on door 
openings and closing. All surfaces 
coming in contact with materials 
are chrome-plated. Designed and 
built by Stewart Bolling & Com- 
pany, Inc., 3190 East 65th Street, 
Cleveland 27, Ohio. 


Men in the News 


William C. West, Jr. 

William C. West, Jr., 38, has been 
elected president of West Instrument 
Corporation, succeeding his brother 
Richard K. who was lost in a recent 
airplane accident. 

“Bill” West was one of the founders 
of the Chicago manufacturing firm, 
and had been vice president and secre- 
tary until the current election. 

William A. Kelly, attorney and di- 
rector, was elected secretary. 


Clarence D. Bell 

Clarence D. Bell has been promoted 
to director of sales for plastics in Du 
Pont’s Polychemicals Department. 

Mr. Bell, who has been assistant 
director, replaces Russell C. Weigel, 
who was promoted assistant 
general manager of the department 
January 1. In his new post he will 
have general responsibility for the 
sales of Du Pont’s materials for the 
plastics industry—‘Alathon” polye- 
thylene resin, “Zytel” nylon resin, 
“Lucite” acrylic resin, “Teflon” 
tetrafluoroethylene resin and several 
other plastic materials. 


Alfred M. Johnsrud 

Alfred M. Johnsrud of Middlesex 
(N.J.) has been appointed sales 
engineer of Frank W. Egan & Com- 
pany’s Plastics Extrusion Division. 

Johnsrud, who joined the Somer- 
ville (N.J.) firm in 1951, was 
formerly a member of the engineering 
department. 


Sollenberger and Lavely 

Two new appointments in the 
Chemical Division of Koppers Com- 
pany, Inc., George H. Sollenberger 
has been named Product Manager for 
polyethylene and Henry C. Lavely has 
been appointed Product Manager for 
expandable polystyrene, 


“Lin” Love 

Appointment of L. E. “Lin” Love 
as general sales manager, plastics, is 
announced by Midland _ Industries 
Limited. 

Mr. Love, for the past year sales 
manager, industrial molding, will now 
direct not only the expanding oper- 
ations of that division but also the 
sales program of the growing number 
of Midland’s proprietary plastics 
items. 


George M. Hale 

Appointment of George M. Hale to 
the newly-created position of vice- 
president and general manager is an- 
nounced by Canadian Resins and 
Chemicals Limited, effective January 
1, 1958, 


Fifty 


2 


AROUND THE WORLD 


UNITED STATES 
ELECTRICAL 
MANUFACTURING 


February, 1958 


Abstracter: W. A. Kelley 


Evaluation and Applications of Fiber- 
Insulated Magnet Wire—H. L. Saums 
and W. W. Pendleton 

Complete spectrum of fibrous, film 
and composite magnet wire insula- 
tion is reviewed as complement to 
previous article by same authors on 
enameled magnet wire (October 
1957). Characteristics are listed, ad- 
vantages and disadvantages of vari- 
ous types are compared, and appli- 
cable areas of use are listed, Insula- 
tions discussed include nylon yarn, 
polyester yarn, asbestos paper, glass 
fibers, polyester film. 


January, 1958 

Heat Resistant Laminate for Super- 
sonic Airborne Equipment—/’. Ja/ins, 
Jr. Continental-Diamond Fibre Corp. 

This is a brief evaluation of new 
types of felted asbetosbase phenolic 
laminates developed to cope with the 
severe structural heat problems in the 
areas of airborne missiles, supersonic 
aircraft and high energy fuel and 
electrical systems. Various physical 
properties of the new laminates are 
tabulated. 


Foamed Plastics for Structural 
Functions in Electronic Equipment— 
R. Thielman, Jack & Heintz. Ine.. 
Cleveland, Ohio 

Sandwich type elements made of 
foamed plastics can be used for such 
mechanical elements as mounting 
plates for airborne electronic equip- 
ment required to withstand severe 
natural and induced environments. 
This article analyzes design factors 
related to vibration, evaluates foam 
materials as structural and mechani- 
cal elements, and cites case histories 
such as the use of foam sandwich 
structures for mounting boards. 
Foam embedment is also mentioned 
as an additional technique. 


Sirty 


Irradiated Polyethylene Insulation 
Systems—A. J. Mackenzie and R. A. 
Ward 

Since their introduction in 1954 
irradiated polyethylene tapes and 
films have found increasing use as in- 
sulation in various types of electrical 
equipment. This article reviews the 
characteristics of these materials 
with emphasis on electrical properties 
derived from new functional tests. 
Advantages of irradiated polyethylene 
include stable properties over a wide 
temperature range and an ability to 
form an encapsulated water-imper- 
vious sheath, 


MATERIALS IN DESIGN 
ENGINEERING 


January, 1958 


Abstracter: Leonard S. Buchoff 


Joining and Fastening Plastic — 
Malcolm W. Riley 

Solvent cementing, adhesive bond- 
ing, thermal welding and mechanical 
fastening are discussed in this excel- 
lent comprehensive article. 

Solvent cementing is most suitable 
for the more amorphous and soluble 
thermoplastics such as acrylics, cellu- 
losics, and polystyrenes. It is not 
generally useful for more crystalline, 
insoluble thermoplastics such as poly- 
ethylene, nylon and fluoro-carbons. 
Solvent cementing cannot be used for 
thermosets. 

Suitable solvents are listed for the 
applicable plastics with remarks as 
to the quality of bond produced. 

Adhesive bonding is probably the 
most versatile plastic joining me- 
thod in the types of materials that 
can be bonded and the variety of ser- 
vice conditions for which a satisfac- 
tory bond can be developed. A chart 
presents the chemical types of adhe- 
sive useful in bonding a plastic to it- 
self or any of the other plastics 
listed. In selecting an adhesive for a 
critical plastics bond a great deal of 
time and trouble can be saved by 
consulting the adhesive formulator 
and supplier. Design considerations 
and methods of applications are de- 
scribed. 

Thermal welding is suitable for 
virtually all thermoplastics though 
particularly useful in joining the 


more crystalline types such as poly- 
ethylene, PVC and nylon. Hot gas 
welding, heated tool welding, heat 
sealing, induction welding and fric- 
tion welding are discussed. 

Mechanical fastening is suitable to 
all plastics, but care must be taken 
in designing servicable fastened joints 
because of possible localized stresses. 

Design considerations and selection 
factors are given that help make this 
article an excellent guide to selecting 
the correct joining method for a par- 
ticular job. 


How Radiation Affects Six Organic 
Coatings — Lt. L. A. Horrocks 

Ionizing radiation produces mole- 
cule fragments which recombine with 
each other, displaced electrons or 
oxygen to cause a change in the 
exposed coating. Phenolics retained 
their properties better than any of 
the other coatings tested under 
gamma radiation, 

Silicone alkyd enamels rank second, 
failing by oxidation that causes the 
coating to become powdery and 
brittle. Next comes alkyd enamels 
which exhibit a large decrease in 
abrasion resistance and adhesion. 

Epoxy coatings are severely degrad- 
ed by radiation exposure, particularly 
the metal coating bond, which de- 
creases adhesion. Cross linking and 
bond breaking degradation causes 
fluorinated vinyl coatings to lose their 
good cohesion and corrosion resis- 
tance. Nitrocellulose lacquers rank last 
in the tested group as shown by their 
porosity and poor overall condition. 

Resistance of polymers to radiation 
can be increased by increasing elec- 
tron mobility and oxidation stability. 
Pigments make a striking difference 
in radiation resistance. A table lists 
the effects of increasing radiation 
dosage on the properties of the coat- 
ings with and without fillers and 
after various baking cycles. 
Polypropylene — A Promising New 
Plastic — C. Crespi 

Isotactic polypropylene is made by 
means of heterogeneous catalysts 
which produce highly crystailine 
polymer of regular structure. It is 
stronger, tougher, has higher heat 
resistance, lower density and about 
equal chemical resistance and elec- 
trical properties as high density 
polyethylene. 

Unstressed polypropylene parts 
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maintain their shape up to 300°F 
but become brittle at -30°F. Equip- 
ment and techniques for molding and 
fabricating polypropylene are gener- 
ally similar to those used for handl- 
ing other thermoplastics. Applications 
of this material will probably include 
moldings, sheet, film and fiber. 

Charts and graphs give the me- 
chanical, thermal and chemical pro- 
perties of polypropylene. 


GERMANY 
PLASTE UND KAUTSCHUK 
January, 1958 


Abstracter: Walter Brenner 


A Polarographic Technique for the 
Determination of the Double Bond 
Content in Maleic Type Polyesters— 
Dr. A. Wende 

The fast and simultaneous deter- 
mination of maleic fumaric acids by 
means of polarography is described 
with the results accurate to + 3%. 
The method is based on the saponi- 
fication of the polyester with aquous 
sodium hydroxide solution. Techniques 
are described in detail and experi 
mental data are presented. 
Polycarbonates—a new group of ther- 
moplasties; a brief review of recent 
developments. 
Silicones as textile additives by Dr. 
R. Mueller; a fundamental review 
covering material well covered in 
American publications. 


February, 1958 

The Plastics Industry in the German 
Democratic Republic —Review and 
Outlook—Dr. W. Heinrich 

The plastics industry of the Ger- 
man Democratic Republic has con- 
siderably increased in recent years 
but still lags far behind the produc- 
tion levels achieved in other countries 
including the U.S.A., Great Britain, 
France, Italy, etc. The two main pil- 
lars of the industry are the phenolics 
and polyvinylehloride type synthetics. 
Phenolics account for 35% of plasties 
production and PVC accounts for as 
much as 50% with all other plastics 
accounting for only 15 % of production. 
Qualitatively much is to be desired 
in the way of achieving better prod- 
uct quality standards. The principal 
tasks facing the industry are the 
modernization of both resin making 
and fabricating equipment, develop- 
ment of suitable standards, more re- 
search and development, better de- 
sign, and more publicity to overcome 
popular feeling against “ersatz” ma- 
terials. 
Sterospecific and isotactic polymers 
by W. Schafer; an elementary re 
view of basic definitions, ete.; Data 
on some Natta developed polymers. 
On the meaning of silico-organic com- 
pounds as “finishing” resins for glass 
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reinforced plastics by Dr. K. Schnurr 
bush; a discussion of the role of 
organo silicon compounds for glass 
fiber finishes to improve the ad- 
hesion between the glass and the 
laminating resins; U. S. data as to 
the improvements made possible by 
the use of such glass fiber finishes 
are described in some detail in Volan, 
Garan, and other types of glass fiber 
finishes. 

Some experiences with halogen con- 
taining plasticizers in PVC—53rd 
contribution of the Institute for 
Chemistry, Technology of Plastics of 
Leipzig. Selected data on chlorinated 
paraffins and halogenated dipheny] 
derivatives as to their performance 
as PVC plasticizer. 
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ARGENTINA 
PLASTICS 
December, 1957 


Abstracter: John B. Ballard 
Plastics News — Editorial 
Monsanto—Atanor, S.A., which will 
soon change its name to Plastics 
Atanor, Industries Quimicas Argen- 
tinas, S.A., has completed an agree- 
ment with vinyl products, Ltd., of 
England, for technical assistance in 
entering the manufacture of emul- 
sions and solutions of vinyls, meth- 
acrylates, and other materials for the 
rubber textile, leather, paper, and ad- 
hesive industries, 
A new firm, Monsanto-Andes, is be- 
ing formed to manufacture vinyl 
materials in the province of Mendoza. 


January, 1958 

Plastic Net by Extrusion 

A short article describes a com- 
pletely new technique of producing 
a plastic net continuously—almost all 
thermoplastics may be used. Photos 
are included. 
The Use of Plastics in Latex Form— 
Part I by J. Brydson 

Latices are widely used for such 
applications as emulsion paints, flexi- 
mer flooring compositions, adhesives, 
paper converting, leather finishing, 
and in association with textiles for 
a variety of purposes. In a three 
page article, the first of two, the 
nature of latices, the commercial 
types available, and the compounding 
ingredients are covered. 
Graft Copolymers—Part 3 hy S. H. 
Pinner and V. Wycherley 

In this concluding article, a com- 
parison of synthetic methods of graft- 
ing polymers, details of the proper- 
ties of such polymers, and the pos- 
sible applications are given. 
Investigations on the Determination 
of the Acetic Acid Yield of Cellulose 
Acetate 

This article covers the report of 
a Sub-committee of the British Stan- 


dards Institution which was convened 
for the purpose of drafting a stand- 
ard for the methods of analysis of 
cellulose acetate flake. It gives a 
critical examination of the various 
possible ways of determining the 
acetic acid yield of cellulose acetate 
and concludes with a recommended 


procedure. 


FRANCE 
INDUSTRIE DES 
PLASTIQUES MODERNES 


January, 1958 


Abstracter: Hans Mayer 
Use of Plastic Reinforcements in the 
Field of Dredging — L. Taal 

The article describes the investiga- 
tion into the feasibility of the use of 
glass reinforced plastic pipes in 
dredging. The investigation was 
prompted by the fact that the growth 
of the average size vessel, using the 
Dutch canals, tended to interfere with 
the necessary dredging operations un- 
less a lighter type of pipe for the 
flow of the dredged matter could be 
developed so that existing super- 
structures would be strong enough to 
carry the larger diameter piping in- 
stead of the present small diameter 
iron pipes. 

It was found that almost every 
type of material submitted for tests, 
even so comparable amounts of glass 
and resin had been used in their 
construction, gave divergent test re- 
sults. It was found that the strength 
of the product was almost entirely 
dependent on the glass. It was deter- 
mined that the number of ends in 
the roving, the construction of the 
spools, the method of unrolling, treat- 
ment, even length of cuts etc., all 
had a bearing on the strength of the 
pipe. 

Certain rules for the determination 
of resistance to traction in glass rein- 
forced constructions were set up and 
are described, 

Plastics can transform Agriculture. 
Il Jules Soyeur. 

The criteria for the use of plastic 
film in agriculture are: 1) its ability 
to permit an exchange of air and 
water vapors, 

2) its resistance to hot and cold 

weather, 

3) its weathering qualities, 

4) its chemical inertia, 

5) its mechanical resistance, 

6) its ability to permit the penetra 
tion of all strata of the sunlight, 

7) its workability. 

It is described in length that other 
but polyethylene films cannot be used 
unless provisions are made to let air 
and evaporation find their way 
through openings in the film. The 
comparative qualities of polyvinyl, 
acrylic and polyethylene films regard- 
ing the above mentioned desirable 
qualities are being evaluated, 
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Kansas City 


Electrical Applications of Epoxies 
Carl W. Bontemps 


The February Meeting of the Kan- 
sas City Section took place the even- 
ing of February 19th at Wolferman 
Restaurant on the Country Club 
Plaza, 

Mr. Lioyd A. Dixon, Jr., native 
Californian, and present West Coast 
manager for Houghton Laboratories, 
Inc., Culver City, California, was the 
principal speaker cf the evening and 
presented a very interesting program 
on “Recent Epoxy Advances in Elec- 
trical Application.” Of particular in- 
terest in the talk was the fact that 
epoxys are finding wide use in high 
reliability type electronic components, 
for encapsulation and potting appli- 
cations, The principle advantage of 
epoxys here is the ability of the ma- 
terial to keep out moisture in elec- 
trical components over a very wide 
range of temperature and humidity 
conditions. With an electrical com 
ponent operating in a continuous en 
vironment of an absolute minimum of 
moisture without any change due to 
the type of encapsulation used, it 
maintains highest reliability under 
all operating conditions. In addition to 
this excellent property the material 
is also being used not only to in- 
sulate and protect from moisture but 
also as a structural part in both the 
mounting and construction of trans- 
formers, capacitors, resistors and one 
example was given of a _ non-rein- 
forced cast epoxy used as a gear train 
part and in this function also served 


R.1.S.E.M. 


as an insulator in the electrical sy- 
stem. Very low shrinkage values on 
casting, high compression strengths 
in the neighborhood of 10,000 PSI at 
300-350°F., excellent di-electric pro- 
perties and resistance to moisture 
make the epoxy materials highly ideal 
for the field of high reliability elec- 
tronic components. 


A discussion was also held on the 
use of epoxys in tooling applications 
such as for short run injection mold- 
ing and compression molding and also 
for applications in the coatings field. 
In these fields it was noted that be- 
cause of the excellent adhesion be- 
tween epoxy and glass reinforcement 
it is possible to have resin contents 
of only 19% in some cases. It was 
noted that 90% of the epoxy sold 
has been in the liquid form and most 
of the research is in this direction 
because of its ease of handling. 
Epoxys in the solid form are more 
difficult to use in that they must be 
heated to fairly high temperatures 
before hardener can be added and 
molding accomplished. 


The meeting was attended by 23 
members and guests. Mr. Jan Jervert 
of Copenhagen, Denmark was pre- 
sent as a guest; Mr. Jervert has been 
touring the United States learning 
American business procedures in the 
machine tool field and has _ been 
spending time in the plastics industry 
in the Kansas City Area, 


Cable Design, Past and Future 


Glenn A. Tanner 


The February meeting of the 
R.LS.E.M. Section was held at the 
Tops Gaylord restaurant in Provi- 
dence, R. I. on February 27th. Due 
to the inclement weather, the turnout 
Was small to initiate the new meeting 
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place and to hear Mr, Jack Burroughs 
of E. I. du Pont speak on “Cable 
Design, Present and Future”. 
Everyone of the 33 members pre- 
sent seemed pleased with the facili- 
ties of our new meeting place. There 


is a less crowded atmosphere with a 
larger room, a private coat room and 
bar available for the members, and 
individual tables to promote congenia- 
lity. If all of their meals compare 
with the steak they served members 
at this meeting, the new establish- 
ment should meet with the approval 
of all our members. 


The meeting was called to order by 
Mr. Charles Chrones of Hassenfeld 
Brothers, Providence. Mr. Robert 
Johnson of Monsanto Chemical Co., 
and National Director, reported on 
the National Meeting in Detroit in 
January. He also offered the sugges- 
tion that, since our section is drawing 
from not only Rhode Island and 
south-east Massachusetts area, but 
from eastern Connecticut and central 
Massachusetts, as well, that the name 
of our section be changed to the 
Southeastern New England Section. 
After discussion, a motion was made 
to this effect and seconded and pas- 
sed almost unanimously. Mr. Johnson 
will take the matter before the Na- 
tional Council and check on the neces- 
sary steps. 

Mr. Sydney Lohman of Lester- 
Phoenix Corp. and Chairman of the 
Ladies Night Committee, announced 
that our annual Ladies Night will be 
heid May 22nd at the Pawtucket 
Country Club. Committees are esta- 
blished for this annual event and we 
are looking for an excellent turnout 
as usual, 

Mr. Edward Rose of Plastic Engi- 
neering Corp., Pawtucket announced 
the passing of Mr, William Dunnican. 
Mr. Dunnican was one of the found- 
ers of our section and his death is a 
great shock to all members. 


We were very honored to have Mr. 
Jack Burroughs, Program Manager 
of Wire and Cable at E. I. du Pont 
speak to us as a replacement for one 
of his subordinates, who had taken 
ill, With very interesting and appro- 
priate slides, Mr. Burroughs present- 
ed excellent comparisons between 
past designs of all types of cables 
and wire and current or future de- 
signs that are possible with the in- 
creasing use of plastics, such as PVC, 
polyethylene, flame retarding poly- 
ethylene, nylon. 


He showed how these new materi- 
als are replacing everything from the 
old rubber and fabric covered wires, 
which are common in every house- 
hold, to the much more complicated 
telephone cables, which formerly were 
prepared from paper and lead cover- 
ings. He demonstrated how these 
changes affect not only the other 
dimensions of the wire and cables, 
but their durability and weight as 
well. 

Our President, Mr. Charles Chrones 
donated two door prizes, which were 
won by Mr. Maurice Chafitz and Mr. 
Kenneth Clark. 
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Miami Valley 


Plastic Sockets; 


Lexan are Topics 
Leo T. Kruskamp 


Two speakers were featured at the 
February 6 meeting of the Miami 
Valley Section. In an attempt to 
cover a broader field and thereby 
keep the members better informed of 
new developments and attract more 
members to the meetings, the Miami 
Valley Section has started a program 
of two speakers at each meeting. 

At the February meeting held at 
the Wishing Well at Centerville, 
Ohio, the double-barreled program 
attracted a capacity audience. 

The first speaker, Mr. R, J. Thomp- 
son of General Electric Chemical 
Division, spoke about their newest 
plastic family, the Lexan Polyear- 
bonate Resins, 

1) This is a new _ thermo-plastic 
materi particularly outstand- 
ing fo» its high heat resistance. 
(280 to 290°F heat distortion 
point) 

Its impact resistance, (12 to 14 
feet pounds per inch of notch) 

3) Excellent dimensional stability. 

4) Good electrical properties. 

Lexan is now being produced in 
pilot plant quantities at Pittsfield, 
Massachusetts. Numerous tests are 
now being made in varied applica- 
tions such as coil forms, gears, radio 
housings, and cans. The results to 
date are very promising. General 
Electric expects to be producing 
Lexan in high volume some time in 
1959. Since this is a completely new 
family of thermo-plastic materials, 
they feel that their unusual proper- 
ties will open many new applications 
for which no present plastic has been 
found suitable. 

The second speaker of the evening 
was Mr. Richard Liday of the Inland 
Division of General Motors Corp. Mr. 
Liday presented the complete story of 
the development of molded plastic 
sockets for ball joints. When design 
engineers first proposed the ball 
joint as a replacement for the king 
pin in the automobile suspension sy- 
stem, the engineers at Inland began a 
study of a plastic socket to be used 
with a hardened steel ball. Nylon and 
other thermo-plastic materials were 
tried but failed in field tests. The 
high impact applied to this joint 
when an auto passes over a chuck 
hole and the abrasive dirt that works 
itself into this joint prove to be too 
tough an obstacle for the thermo- 


te 


plastic materials. Reinforced phenolic 


was then tried. The problem of bond- 
ing the phenolic to a metal backing 
plate was solved by using one layer 
of laminate impregnated with a 
cement that would cure at the same 
pressure and temperature = as the 
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phenolic laminates. The low coef- 
ficient of friction was made possible 
by the addition of 10% graphite in 
impregnating the laminate. 

Field tests are made in which the 
plastic socket must hold up for 
25,000 miles without failure and show 


evidence of an additional 25,000 miles 


potential. Quality control tests are 
made of compressive stress, friction, 
and abrasion resistence. The test for 
abrasion resistence is made by using 
a lubricant containing an abrasive 
and moving the bal] joint through a 
specified number of cycles. 


West New England 


Extrusion Forum 
C. Judd Holt 


Seventy-nine members and guests 
attended the regular monthly dinnet 
meeting on March 5 at Betty’s Towne 
House, Agawam, Mass. It was ex- 
trusion night. Lawrence W. Freeman 
(Plax Corporation) was _ technical 
chairman. 

There were two speakers. Dr. 
James F. Carley, engineering editor of 
Modern Plastics magazine, New York 
and Robert D. Sackett, technical ser- 
vice associate for Monsanto Chemical 
Company’s Plastics Division, Spring- 
field, Mass. 


Carley discussed the relationship 
of extrusion and molding and review- 
ed the advantages and disadvantages 
of combining the extrusion and in- 
jection molding operations in a sin- 
gle machine, 

Sackett, who is an extrusion spe- 
cialist for his company, spoke on re- 
cent developments in his field and 
reviewed some of the extrusion pa 
pers which were presented at the 
1958 ANTEC, 

Blakely R. MeNeill, Fuller Brush 
Company, general chairman of the 
section’s regional technical conference 
on “Plastics in Packaging,” which is 
scheduled for October 1, 1958, announ- 
ced the following committee chair- 
manships. 

Co-Chairman, program and speak- 
ers committee, Eli A. Haddad, Mon- 
santo Chemical Company, and Robert 
R. Moyer, Monsanto, 

Chairman, house committee, Ar- 
mand J. Vallieres, Pro-phy-lac-tic 
Brush Company. 

Chairman, registration committee, 
Lawrence W. Freeman, Plax Corpora- 
tion, 

Chairman, publicity committee, C. 
Judd Holt, Monsanto. 

Treasurer, Alvino Aliberti, A and M 
Tool and Die Company. 

MeNeill also reported that a letter 
soliciting papers has been sent to 
all sections of the society. 
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COMPLETE 


MOLDING 
SERVICE 


To guarantee an acceptable finished part, a 
satisfactory die is required. That's why 
REINHOLD-GEICER maintains a fully staffed die 
shop...one of the few molding companies in 
the area which does. 

Your dies are maintained for your exclusive 
use, while in our plant. 


HOBBING: largest facilities and tool steel 

inventory in the West. 

SLIP RINGS and BRUSHES: developed and 

produced by UNIT INDUSTRIES DIVISION 
For further information on dies, molding, 
hobbing or precious metal alloy rings, write to 


REINHOLD-GEIGER PLASTICS, INC. 


8763 Crocker Street, Los Angeles 3, California 
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Binghamton 


New Lecture 
Equipment Bought 
Leo J. Pranitis 


A tremendous turnout of members 
and guests at the Hotel Carlton on 
the evening of February 27th heard 
Mr. James Owens of the du Pont Sales 
Division speak on the new thermo- 
plastic resin: “Delrin”. The topic was 
extremely well presented by a very 
well informed Mr. Owens and ac- 
companied by about sixty 35-mm. 
slides illustrating the structure, 
chemical and _ physical properties, 
molding, processing, machining, and 
testing of Delrin. Several sample 
moldings of the new acetal resin were 
exhibited by the speaker throughout 
the talk and each person was present- 
ed with a pocket comb molded of 
Delrin. 

An added attraction of the evening 
was the display of the new equipment 
just purchased by the Section. These 
speaking aids consisted of a 30-watt 
amplifier, portable microphone, two 
12-in. speakers, an automatic 35-mm. 
slide projector, and a 70” x 70” screen. 

Our president, Emery Slaght, an- 
nounced that plans are being drawn 
for the Section’s 2nd Annual Dinner 
Dance to be held on May 17th at the 
Hotel Carlton in Binghamton. 

Mr. Frank Reynolds, our Natural 
Director (and just recently appointed 
National Membership Chairman) 
spoke to the group on the activities 
of the National Council during the re- 
cent ANTEC in Detroit. 

The next meeting was held at the 
Vestal Steak House on Thursday, 
March 27th and Joseph R. Venne of 
IBM Corp., the speaker of the even- 
ing, discussed “Tooling Cavities for 
Quality Class Commercial II Spur and 
Helical Plastic Molded Gears.” 


Southern California 


Adhesives is Topic 
John A. Stahmann 


Mechanical fastenings, such as ri- 
vets, were acceptable during the 
period of metal’s supremacy, but to- 
days’ adhesives can take on just 
about any job, Mr, Middleton report- 
ed. Resinous adhesives can adhere the 
thinnest films and the heaviest struc- 
tures. They do their job faster, better, 
and more economically than older 
methods. 

This was the theme of Mr. J. C, 
Middleton’s talk to the Southern 
California Section of S.P.E. Mr. Mid- 
dleton is associated with the adhe- 
sives, coatings, and sealers division 
of Minnesota Mining and Manufactur- 
ing Co. As supervisor of Aircraft 
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Technical Service, he drew on a varied 
background and professional know- 
ledge. 

Adhesives, as used today, are actu- 
ally the “third dimension in design”. 
The modern design engineer considers 
four stress loads, namely; tensile, 
shear, cleavage, and peel. These are 
inter-related to some extent. 

The selection of a proper adhesive 
has many other criteria than that of 
the type and magnitude of the stress 
to be met. Exposure to chemicals and 
weather may be the prime factor in 
design. Fungi and bacteria action are 
possibilities. Perhaps a high initial 
strength is required, 

Application methods and assembly 
difficulties must be foreseen. Should 
the adhesive be a liquid or a paste? 
Will clamping be necessary? Must 
the unit be heated and can it with- 
stand temperatures? What are the 
curing conditions allowable? 


Newark 


Rotary Molding 
and Mold Casting 
Fred W. Ducca 


The members of the Newark Sec- 
tion met on February 12 for the re- 
gular monthly meeting at the Mili- 
tary Park Hotel. At this meeting two 
very informative presentations were 
made; one concerning rotational mold- 
ing and the other relating to the 
casting process for mold parts. Both 
currently have considerable interest 
to the molding trade. 

Mr, F. A. Miller, president of the 
Akron Pressform Mold Company, re- 
viewed the general history of the de- 
velopment of rotational molding 
equipment. The first commercial 
molding machines were offered to the 
trade in 1952 and are based on the 
use of polyvinyl chloride plastisols. 
Since that time there has been a 
steady growth in the use of rotation- 
al equipment. At the present time it 
is estimated that about 60 plants 
are using this technique. Rotational 
molding equipment has been supplied 
to manufacturers in Europe, South 
America and Australia. 

It was pointed out that rotational 
molding is easy to use; however, the 
plastisol must have the correct gel 
rate and the machine must be pro- 
perly adjusted. This type molding is 
ideal for the manufacture of hollow 
items. It offers excellent control over 
cross sections, surface quality, de- 
tail and weight problems that are 
inherent in the slush casting process 
that was its predecessor. Typical items 
that are made by this process are 
toys, artificial flowers, hobby horses, 
dolls, ete. 


The second speaker for the even- 
ing was Nick Metrocavich, of Newark 
Die Hobbing and Casting Company, 
who described the Shaw process of 
casting mold components, This is a 
method of investment precision cast- 
ing without the use of expendable 
patterns. 

For this process, a model or pat- 
tern is first made out of any solid 
material that will take a high finish 
and can be worked easily, such as 
brass, plastic, steel, etc. A slurry is 
then made of high grade facing re- 
fractory mixed with ethy] silicate and 
a jelling agent. This is then poured 
over the pattern, Next, a slurry of 
coarse refractory is poured in to fill 
the remainder of the mold. In set- 
ting up, it will pass through a rub- 
bery state and at this time it is strip- 
ped from the pattern. The Shaw is 
then ignited by torch to burn off 
the jelled binder. Next, the Shaw is 
put in a furnace to be baked out at 
a very high temperature. The result 
is a strong, finely porous mold which 
will allow the gases entrapped in the 
mold to escape when the molten steel 
is poured into it. 

After this, a head is made for the 
Shaw mold in the same fashion as 
the Shaw itself. The head and Shaw 
are then luted together to form a 
complete mold ready for casting. Steel 
or whatever alloy is desired is then 
poured into the mold and the mold 
allowed to cool. After two hours the 
Shaw is broken to release the casting 
which is then machined and polished. 
Mr. George Ruddin illustrated the 
various steps in the process with 
parts supplied by Newark Die. 


Southern 


The Plastics House 
Sam Rutland 


The meeting was held on February 
17, at the Architects and Engineers 
Institute Building, 230 Spring Street, 
N. W., Atlanta, Georgia. We enjoyed 
the company of the wives of many 
of our members and guest for a very 
special program. 

Mr. Ralph Hansen of Monsanto 
Chemical Company presented a de- 
lightful and informative talk on Mon- 
santo’s all plastic “House of the Fu- 
ture.” Mr. Hansen supported his talk 
with slides and carried us through 
the various stages of development, 
testing and construction of the house. 
Our lady guests were enchanted by 
many of the amazing utilities; the 
men, though amazed, seemed a bit 
worried about how expensive this pro- 
gram could be in the future. 

Our program chairman announced 
a very interesting plant tour to 
Owens-Corning Fiberglas at Ander- 
son, South Carolina, for our next 
meeting on March 17. 
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Syracuse 


Officers Elected 


Anthony Falcone, Jr. 


The Syracuse Section of the Society 
of Plastics Engineers received its 
charter at the annual meeting of 
S.P.E. in Detroit. 

At the February meeting of the 
Syracuse Section it was announced 
that the following officers were elect- 
ed: 

Mr, James Lampman, General Elec- 
tric Co., President. Mr. A. E. Kraw- 
cek, Crouse-Hinds Co., Vice President. 
Mr. Norman Berg, Syracuse Orna- 
mental Co., Secretary. Mr. John S. 
Mills, General Electric Co., Treasurer. 

The Speaker at this meeting was 
Mr. Ernest J. Csaszar of the Newark 
Die Co. His subject was “Molder- 
Moldmaker Relationships”, showing 
the responsibility of the molder and 
moldmaker in designing and building 
i die. Also on the same program was 
a film presentation and commentary 
by Mr. Robert Bunker of the Dow 
Chemical Co. on “What Happens In- 
side the Injection Mold.” 


Milwaukee 


"Delrin" Properties 


Are Described 


James S. Hearons 


The February meeting of the Mil- 
waukee Section was held February 18 
at the Bavarian Club at 6:00 P.M., 
dinner included. The turnout was ex- 
cellent with about 50 members and 
guests in attendance, Future meetings 
will be held at the Bavarian Club at 
6:00 P.M. on the third Tuesday of 
each month, 

The meeting was opened by Tom 
Hardeman, President, with a _ short 
business discussion and introduction 
of the officers and committees for 
1958. 

Joe Stewart, Program Chairman, 
then introduced the speaker for the 
evening, Mr. Larry Miller, Sales Tech- 
nologist for the E. I. du Pont de 
Nemours and Company, Wilmington, 
Delaware. 

Mr. Miller’s talk, “Delrin—du Ponts 
New Acetal Resin” was the first such 
presentation to be given to an SPE 
Section on this new product. The in- 
terest in the new product was quite 
intensive as shown by both the large 
attendance and the questions after- 
wards, The presentation dealt main- 
ly with the properties of Delrin 
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against other thermoplastic resins and 
its applications. Some of Delrin’s 
excellent properties discussed and 
tied into end applications were: excel- 
lent dimensional stability; low water 
absorption; good abrasion properties; 
good tensile strength and stiffness; 
high resistance to creep; low coef- 
ficient of friction; fatigue endurance; 
toughness; chemical and solvent re- 
sistance; goed color ability and high 
gloss. du Pont expects this new ma 
terial to be available in early 1959. 

We certainly feel that any members 
who missed this presentation really 
missed something and we certainly 
hope they can make the forthcoming 
meetings, 


Eastern New England 


Plastics in the 
Shoe Industry 


H. C. Cookingham 


The February meeting of the So 
ciety was held at the Hotel Beacons 
field on Thursday, February 20th. 
The topic for the night was “Molded 
Plastics in the Shoe Industry” and 
featured Mr. Carl Seibert of Eastern 


Plastics Company, and Mr. Les 
Ewing of the National Hee] Company 
of Haverhill, who spoke on “Plastics 
for Women’s Shoe Heels.” Mr. Mur- 
ray L. Aibinder of the Foster Grant 
Company in Leominster, presented a 
paper on “The Applications for Ny- 
lon in the Shoe Industry.” Com- 
pleting the program was a short film 
on “The Injection Molding of Shoe 
Bottoms” which was prepared by the 
United Shoe Machinery Corporation. 

Mr. Ewing and Mr. Seibert dis- 
cussed the materials and methods for 
injection molding and finishing of 
plastic heels for women’s shoes. 

Mr. Aibinder discussed the inercas 
ing use of nylon materials for heels. 
He discussed also the physical prop- 
erties of Nylon 6, which is a product 
which Foster Grant recently 
started in production. Also included 
was a description of fatigue test to 
simulate walking on shoe heels. Con- 
cluding the program was a compari- 
son of nylon and other commercial 
materials used in shoe heels. 

Mr. John Bergrenn of United Shoe 
Machinery was present to answe! 
questions on the injection molding 
equipment which had been developed 
for the injection molding of shoe 
heels. Of particular interest was the 
fact that the most successful materi- 
als developed to date are based on 
polyvinyl chloride resins. 


Lower Cost - Quicker Delivery 


on Complex Molds 


when you start with the SHAW PROCESS 


Mold for Northern Industrial Chemica 


Parts for Shirley Products 


PRECISION 
Casting Method 


When you use cavities 
made by the Shaw Process 
Casting Method you can 
count on saving three 
ways. You save time, ma- 
terial and money. 

With an accurate model, 
Standard Tool can make 
precision cavities, cores or 
hobs —there’s no limit size 
or design. Casting may be 
made from beryllium cop- 


per or steel. 


Write f 
seg Illustrated is an example of an intricate single cavity 


new illustrated folders on 


MOLDS mold made by the Shaw Process Casting Method. The 


BERYLLIUM COPPER 
INJECTION MOLDING 
FABRICATING MACHINES 


beryllium copper matched cavity was quickly made 


without high machining costs. 


STANDARD TOOL COMPANY 


214 Hamilton Street, Leominster, Massachusetts 


OMNI PRODUCTS CORPORATION —Export Distributors, New York, N.Y. 
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Detroit 


Cast Cavities in the Plastics Industry 
Mac Nichols 


After the most successful Annual 
Technical Conference ever held in the 
history of the Society of Plastics 
Engineers, the hosting Detroit Sec- 
tion, still bustling with enthusiasm, 
swung into its series of local techni- 
cal meetings with unparalleled drive 
and earnestness. 

Over 60 members and guests as- 
sembled at Stauffer’s Northland on 
Monday February 17 to spend a re- 
warding evening with Mr. Irwin 
Lubalin, General Manager of the 
Shaw Process Development Corp. of 
England who discussed “Cast Cavi- 
ties for the Plastic Industry”. 

Mr. Lubalin told the intent gather- 
ing that the new process was a dis- 
tinct aid to the plastic processors as 
it enables the producing of precision 
cast cavities and cores in any type 
steel desired, as well as aluminum and 
beryllium copper, 

“The most salient point in the pro- 
cess,” declared Mr, Lubalin “is the 
elimination of the costly master hob 
normally used in the fabrication of 
cold hobbed cavities and pressure 
castings. In its place is the substitu- 
tion of an inexpensive pattern which 
can be made of wood, plaster, plastic, 
white metal or any easily machin- 
able metal such as brass or alumi- 
num.” 

The patterns or models are invest- 
ed in a special ceramic material that 
is kiln fired after the pattern is re- 
moved, This expendable mold is then 
utilized and the molten steel is pour- 
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ed into it under hydrostatic force 
and allowed to cool. 

The resulting castings produce a 
surface finish that is superior in 
most cases to that obtainable from a 
machined cavity and enables the 
fabrication of cavities and ceres in 
steel that would entail many hours of 
machine and bench time in order to 
prepare it for production. 

If the shrink factor of .016” to 
018” per inch is taken into con- 
sideration in the pattern, dimensional 
tolerances of .003” per inch can be 
achieved in the production steel cast- 
ings. 

With the able assistance of Al 
Milligan, Mr. Lubalin produced a 
ceramic mold from an existing pat- 
tern during the lecture, and passed it 
among the group for their inspection. 

At the present time, many succes- 
ful production programs are being 
run in thermoplastic and thermoset- 
ting materials as well as in the zine 
and aluminum diecasting fields with 
cavities and cores made by the Shaw 
process. It was revealed that the 
prices of the precision castings made 
by this method are approximately 
10% to 60% cheaper than those 
machined from forged steel blanks 
with delivery of the Shaw castings in 
any castable material being made in 
two to three weeks. 

A movie depicting the progress 
that is being made in the construc- 
tion of the St. Lawrence Seaway took 
up the opening twenty minutes of the 
well planned program, 


Die and Tool Forum 
Gerald E. Berlyn 


Three points of view were establish- 
ed by a panel of qualified die design- 
ers at the February 13th meeting of 
the Pioneer Valley Section. 

Robert Ward, Improved Machinery 
Corporation, was moderator of the 
panel consisting of Ray David, Jr., 
Celluplastics Corporation, James Gard- 
ner, Modern Tool & Die Company and 
Ted Underwood, Standard Tool Com- 
pany. Their subject was “Mold De- 
sign and Tool Cost vs. Molding Pro- 
fits”. 

Mr, David approached the subject 
from the viewpoint of how a die cus- 
tomer should select his moldmaker. 
Major considerations are the reputa- 
tion and facilities of the moldmaker 
and the type of mold desired, 

Mr. Gardner stressed how proper 
selection of steels and utilization of 


Nirty sir 


new materials can cut mold main- 
tenance and down time. By keeping 
records of mold performance, one can 
evaluate the various steels used, 
Mr. Underwood commented on the 
plight of the moldmaker who must 
frequently quote on molds without 
complete information. Savings are 
possible if more thought is given in 
the design stages of the die. In order 
to render this service, there must be 
complete understanding between 
moldmaker, die designer and molder. 
The panel answered questions from 
the floor. Mr. Sigmund Czarnecki, 
Worcester Moulded Plastics Company, 
started a lively discussion when he 
questioned the responsibility of the 
moldmaker to get enough information 
to build a good mold, The subject for 
the March meeting of the Pioneer 
Valley Section will be Sheet Forming. 


| Connecticut Section 


Panel Discussion 


Tom Hamilton 


At the February meeting, the 
Connecticut Section had its annual 
‘panel discussion’. This is really a 
‘stump the experts’ program, in which 
William Coughlin (Naugatuck) acted 
as moderator, and his panel of ex- 
perts was William Smith (Water- 
bury), Milton Sanders (Conn, Plas- 
tics), and David Mersey (Multiplas- 
tics). The subject was choice of 
materials, and questions were sub- 
mitted by all the members present. 
Cash prizes of fifteen, ten and five 
dollars were awarded for the three 
best questions. 

Most interest developed in the field 
of polyethylene, The winner was Clif- 
ford B. Robinson (Caleo), with the 
following . .. the many suppliers (we 
have lost count) of polyethylene have 
introduced innumerable formulations, 
a new nomenclature, and new charac- 
teristics, such as, melt index, weight 
average molecular weight, molecular 
weight distribution, linearity, chain 
branching, etc., all of which leads to 
much confusion on the part of the 
molder or extruder. Question a... is 
it possible to obtain the identical 
material from more than one sup- 
plier? Question b where does 
this leave the designer and/or buyer? 

Second prize went to Emil Czerwin- 
ski (Augusta Plastics), with ... is 
anything being done toward clarify- 
ing the terminology and giving a 
positive description to the new poly- 
ethylenes. 

Third prize award went for a ques- 
tion on tool design. In designing and 
building a set of tools, establishing 
proper shrinkage factors may be a 
very costly operation. Why can’t the 
material supplier furnish the molder 
with more precise data than has been 
the case heretofor? 


Kent W. Smith Elected 
Impco Vice President 


Improved Machinery Inc. announc- 
ed today the election of Kent W. 
Smith as Vice President. Mr. Smith, 
who has been Treasurer of the com- 
pany since January, 1949, and a Di- 
rector since September of that year, 
became associated with Impco in 
March of 1942 as Office Manager. In 
February of 1943, he was elected 
Comptroller, and in January, 1946, he 
became Assistant Treasurer. 

Succeeding Mr. Smith as Treasurer 
of the company is Allan M. Barker, 
while Gilbert Bucknam becomes 
Comptroller and Assistant Treasur- 


er. 
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Northwest Pennsylvania 


Plastics for Lighting 


John C. Reib 


Mr. Robert C. Way, Section President, presided at 
the meeting and introduced the three speakers for the 
evening who were as follows: Mr. Robert A. McCarthy, 
Technical Service Department, Monsanto Chemical Com 
pany, Springfield, Massachusetts; Mr. Richard J. Thomp 
son, Specialist-Sales Development, General Electric Com 
pany, Pittsfield, Massachusetts; Mr. Robert E. Stabler, 
Polychemicals Department, DuPont Company, Wilmington, 
Delaware. 

Mr. McCarthy’s subject was “Choosing Plastics for 
Lighting Applications”. He cited the great growth of 
plastics in the lighting field in recent years. He then 
pointed out that prior to actual material development, 
suitable accelerated aging tests had to be developed to 
similate the effect of fluorescent lighting on plastic ma- 
terials. 

Lustrex Perma-Tone Styrene was then developed and 
this has two to three times the ultraviolet light stability 
of general purpose styrene. He covered applications of 
this material such as fluorescent “egg crate” louvres and 
panels and pointed out that material is also used for 
yellowing resistance on aging in crystal advertising dis- 
plays, applicance control panels and point of purchase 
racks. Lustrex perma-tone styrene is economically avail 
able in crystal clarity and a full range of translucent 
colors. 

Mr. Thompson used 35mm. slides in his talk on 
“Lexan”, a new thermoplastic material developed by Gen- 
eral Electric Company. He covered the physical properties 
of Lexan and described the composition. He displayed 
comparison charts of properties of this material and othe: 
commonly used plastics. Mr. Thompson outlined injection 
molding conditions and applications and pointed out that 
the combination of properties, high heat resistance, high 
impact strengths, dimensional stability (low water absorp- 
tion) and good electrical properties are most outstanding 
in Lexan. This offers a great potential for many applica- 
tions. Lexan is not yet in commercial production but will 
be available, both clear and in colors. 

Mr. Stabler discussed DuPonts Teflon 100-X FEP 
Fluorearbon Resin. Teflon 100—X is a new melt process- 
able material which can be extruded, compression, trans 
fer or injection molded with conventional equipment. Mr. 
Stabler showed slides covering properties which indicated 
the material would be capable of continuous service at 
100°F. It has excellent dielectric characteristics which are 
constant over a wide range of frequencies and tempera- 
tures. He discussed applications molding processes, elabo- 
rating on injection molding techniques. Teflon 100—-X is 
available in pilot plant quantity for development use. 

Many questions from the floor directed to each speake 
indicated the extreme interest in this area in new material 


development. 


SPE Technical Meetings 


See page 9 for the meeting places and 


times of 6 SPE Regional Conferences 
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FROM DUREZ 


Auto maker 
slashes cost 
with phenolic 
Substantial reductions in weight, production time, and cost 
resulted when Ford Motor Co. switched from cast iron to fully 
automatic compression molding, using Durez phenolic, for this 
4%4-inch water-pump impeller. /f a switch to phenolic might 
cut your manufacturing costs, ask for our booklet on “Durez 
Phenolic Moldine Compounds” or see your custom molder. 
High-impact 
case protects 
flying saucer" 
This housing protects the parachute of a radiosonde, Air Force 
device that transmits code reports on temperature, pressure, 
humidity-when dropped from a weather reconnaissance plane 
The case, which must withstand high impact and extremes of ; 
temperature, 1S molded of Durez 1677! Natural. For technical i 
data on this special-purpose phenolic, write us 
Coffee can't 
affect this 
GP phenolic 
Durez 791 Black, used in this coffee-maker component, shrugs us 
off chemical attack of hot coffee; won't stain or deteriorate. It ae 
also has excellent surface finish and good dimensional stability: ‘ ‘ 
resists cracking when molded around large inserts, and is cool : 
to the touch. For details, write for technical data on Durez ea 
791 Black. 
HOOKER ELECTROCHEMICAL COMPANY 
1104 Walck Road, North Tonawanda, N. Y. nS 
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Automatic Molding .... 


(Continued from Page 47) 


Limitations 


Limitations of automatic molding, when using conven- 
tional machines on automatic molds, depend largely on the 
tool maker and the money which the customer is prepared 
to invest. To use this system the part must be maintained 
on the moving half of the mold without fail and yet be 
ejected consistently with flush type pins. A consistent 
means of degating must be developed. The part must 
either have a large enough surface area to be ejected 
by an air blast or must be large enough and have the 
proper contour to be knocked out by a sweeping arm at- 
tachment. 

The limitations of the automatic machine with a con- 
ventional die are fairly well defined. The main require- 
ment is that the parts stay either on the moving or fixed 
side consistently either through the use of undercuts or 
hold-down pins, Undercuts can either be put on the part 
or put on knock-out pins which are buried in the piece. 
The pins must be so placed that a stripper comb can 
move around them and get under the piece or over the 
piece as the case may be. If a stripper ring is used the 
comb can be used to push the parts from the die. Decora- 
tive parts, which cannot be dropped down a chute even 
though it is padded, cannot normally be molded auto- 
matically. Even if they can be molded and removed from 
the machine like the vertical 2 ounce machine on a con- 
trolled basis, they still must go into a handling operation 
for packing or further finishing. There may or may not 
be advantages in doing this type of work automatically 
depending upon the particular part and production §re- 
quirements in question. Family molds do not normally 
lend themselves to automatic molding complete with de- 
gating since a separation problem arises. Several different 
parts, such as different numbered calculator buttons, 
can be separated satisfactorily. However, this is impossible 
on a toy if many parts are molded at one time. Some of 
the toy parts molded in family molds should be left on 
the sprues and runners so they can be easily racked for 
vacuum metallizing. 

There are continual new developments in automatic 
injection molding equipment. One recent project being 
considered is taking the sprue as it is discharged in a 
separate chute from the press and delivering it im- 
mediately to a grinder, From the grinder the material is 
then pumped back into the hopper and remolded. This 
not only avoids a contamination problem but eliminates 
further labor, and may in the case of nylon, eliminate 
certain drying procedures, ** 


"Delrin’ . 


(Continued from Page 56) 


extruder operation and should not be regarded as best for 
all cases, If unusual extruder requirements are to be met 
it may be necessary to modify this design. For example, 
when extruding through a die which offers exceptionally 
high resistance and requires the generation of great pres- 
sure, the operation would be made easier by using a screw 
of shallower channel than has been indicated. 

When metering type screws of the dimensions suggest- 
ed here are used, heavy screen packs usually are not nec- 
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essary; however, a light screen is used to break up the 
rotational flow of material. 


The polymer has been extruded through standard 
dies such as profiles, tubing dies, pipe dies and wide 
sheeting dies. The die and adapter systems should be 
carefully streamlined and every effort should be made to 
avoid all areas of possible localized hold-up. Sharp cor- 
ners, unnecessary joints and dead pockets must be elim- 
inated. Seams and joints in all die assemblies must be 
carefully tightened to prevent penetration of the resin 
into such cracks and openings. Dies built without the 
necessary care or with improper maintenance can cause 
localized discoloration and decomposition of the resin. 
Figure 22 shows some of the more common design and 
maintenance features which can lead to localized hold-up 
areas and consequent difficulties. 

Heater bands on the die bodies should be located in 
such a way that heat can be applied evenly to all portions 
without localized overheating. It is often desirable to 
insulate the die with glass wool in order to keep temper- 
ature differences in the die body at a minimum. 

Standard take-off equipment, such as cooling troughs 
and conveyor belts can be used as with any other thermo- 
plastic material. However, since the resin has a very 
rapid solidification rate it is necessary to have the equip- 
ment in good operating condition and adjusted so that 
the melt is not deformed during take-off. 

In general, the barrel heaters are set for 390-400°F 
along the entire length of the barrel. These conditions 
have been found to give stock temperatures of approxi- 
mately 390°F which have been satisfactory for most gen- 
eral extrusion runs that have been made. In certain cas- 
es, such as paper lamination or the extrusion of very thin 
film, it might be desirable to operate at a slightly higher 
temperature. It is recommended that the adapter and 
the die be maintained at the same temperature as that of 
the stock and that they be insulated with glass fibre or 
some other insulation to minimize heat losses. *® *® 
Ref: 1 E. C. Bernhardt, S. P. E. Journal, November 1955 


NOW AVAILABLE 


Papers Presented at the October 17, 1957 Cleveland 
Regional Technical Conference: 


“POLYETHYLENE, PROPERTIES AND USES” 


This bound volume contains the papers presented at the 


Polyethylene Retec. A valuable addition to your 
Plastics Engineering Library. 
USE THIS FORM TO ENTER YOUR ORDER 
PLEASE SEND ME COPIES OF THE 
“POLYETHYLENE” RETEC PREPRINT AT $3.00 EACH 


NAME 


COMPANY 


ADDRESS 


CITY STATE 


BILL CHECK 


ME ENCLOSED 


rEAR OUT AND MAIL TO: 
PUBLICATIONS DEPT 
SOCIETY OF PLASTICS ENGINEERS, INC. 
34 EAST PUTNAM AVE., GREENWICH, CONN. 
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Pioneer Valley 


Vacuum Form Process Topic 
Gerald E. Berlyn 


Among the newer techniques for fabricating thermo- 
plastic materials is vacuum forming. This is a deceptively 
simple process to which new technology is being added 
rapidly while vast areas are still to be explored. 


The two able speakers at the March 13th meeting of 
the Pioneer Valley Section, Mr. Wayne Gross and Mr. 
B. A. Stratton are pioneers in the development of the 
process and shed much light on the progress of the in 

dustry to its present state. Mr. Gross is Chief Products 
Engineer of A. C. Gilbert Company. He related the history 
of A. C. Gilbert’s entrance into the vacuum forming field 
and explained the pros and cons of Blister Packing vs. 
Skin Packing. Mr. Gross had some fine examples of skin 
packages in the novelty field and demonstrated the appeal 
and economy of the process. 


Mr. B. A. Stratton of Auto Vac Company next spoke 
of the major applications for vacuum formed products. 
The greatest success has been achieved in the refrigerato 
industry where vacuum forming has replaced injection 
molding of large door liners and refrigerator parts. M1 


Stratton emphasized that this is the only industry where 


vacuum forming has become competitive with injection 


molding to such a degree. 


The lighting field of ceiling panels as well as wall 
panels, siding, wall and ceiling tile, are rapidly expand- 
ing markets for vacuum formed products. The automotive 
industry represents a vast untapped potential market fo! 
vacuum formed products. Among the more dramatic ex 
amples of this is a dashboard cover which has been de 
veloped for vacuum form manufacture. It had previously 
been shaped by hand with a 20% reject rate. To illustrate 
the wide interest in vacuum forming, Mr. Stratton claims 


that he sees 6-8 new applications per week from 50 dif 


ferent industries in 35 different materials. 


Newer developments in the field include hot plug 
forming for intricate dies and molds where thinning at 
the corners is a problem; blow or air cushion plug mold 
ing for deep draws and complex cross-sections; and 
vacuum forming of laminated sheets. Where abrasion 
resistance is required in a finished product, a 1 mil poly 
ester film is laminated to a polystyrene or copolyme) 
sheet and the laminate is then vacuum formed, The poly- 
ester film puts a tough surface on the finished part. 


Profits in this field are not always large because of 


the relatively high cost per pound of the raw material. 


There are areas, however, where vacuum forming is quite 


competitive on both large and small quantities 


1 
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at Full 14%" Stroke 


with this 8-10 ounce machine 
Send today for Bulletin P-114. 
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IMPROVED 
MACHINERY INC. 
Nashua, New Hampshire 


In Canada, 


Sherbrooke Machineries Limited, 
Sherbrooke, Quebec 


Export Distributors; OMNI PRODUCTS CORP 
460 Fourth Avenue, New York, New York 


Sixty nine 
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730 Dry Cycles Per Hour | 
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Plastics Research .... 
(Continued from Page 48) 


to outstrip a competitor who had no research department. 
But today the battle is at least as much a matter of 
competition between the research teams of competing 
companies as it is between their producing, marketing and 
financing groups. 


If all groups interested in the success of a company 
ire working together in common understanding, then the 
requirements and opportunities for research will be known 
to all, and the company will find it easier to achieve its 
over-all objectives. 


It is most important that the company management 
aus a whole should take a very considerable share of the 
responsibility for selecting research projects. Once a de- 
cision has been made, it should not be changed without 
very good reason. Nothing destroys research morale in 
industry more than failure to implement a scientifically 
successful research for reasons which might have been 
foreseen before it started, A vacillating policy which 
causes researches to be dropped or restricted before there 
has been any change to see where they might lead is 
equally discouraging. 


Selecting and defining objectives is one of the best 
ways of controlling research without destroying indivi- 
dual initative. Selection of projects from a list of things 
that need to be done and fixing research priorities must 
be based on a whole series of calculated risks, involving 
the importance of the results to the company, the amount 
of effort required to achieve them, and the probability 
that the work will be successful. If this is done properly, 
the research programs will be directly related to the needs 
of the company for results, and the chances are greatly 
improved that successful research will be of real use to 


the company. 


We are now being advised that an investigation of our 
scientific establishments is to be made and that a crash 
program is to be initiated in the field of rockets and mis- 
siles. This prescription, as is usually the case with very 
simple ones, has serious defects. One is the common 
American delusion that anything can be had for money. 
That faith is no more misplaced than it is with respect 
to creative imagination. This is not a commodity in 
abundant supply to be had for a price. **® 


Creep in Polyethylene .... 
(Continued from page 24) 


a true picture of the long-term creep properties. Very 
few such tests have been made, and practically none at 
elevated temperatures, and it is hoped that further work 
will be done so that safe design limits will be available. 
One source of creep data has indicated that loads as 
low as 100 p.s.i. might be the maximum safe load at room 
conditions. Carey suggests (2) loads in the range of 100 
to 300 p.s.i, depending on melt index and temperature, for 
low to intermediate densities. These are certainly mild 
conditions compared to the popular conception of loaded 
parts at sterilizing temperatures. 

A second example, which is used to compare this 
creep information with that of high impact polystyrene, 
involved the proposed use of food liner supports punched 
from extruded polystyrene sheet. A test cabinet was as- 


Seventy 


sembled using such supports, and was stored with a load 
at a temperature around 135°F, The cabinet was unloaded 
and given a transportation test, and then the supports 
were removed and examined. Each mounting hole was 
elongated, showing considerable creep. 

Because of this test a brief creep study was made 
on an impact polystyrene to get a comparison to the 
polyethylene curves. The results are shown in Figure 4, 
superimposed on high density polyethylene results under 
the same conditions. 

It should be noted that the slopes were greater for the 
polystyrene even though the initial deflections were con- 
siderably smaller. Relative slopes of these curves are .651 
and .657, again quite constant. 


Two other things should also be noted, One is the 
greater effect of temperature on the elongation of the 
polystyrene. The other is that this material did not give 
a good straight line over the time interval, and the 
curves had a rather definite convex shape. Consequently 
these, too, must serve only as a crude guide to the long- 
time creep performance of the material. 


In addition to the long-time creep and stress-rupture 
information on high density polyethylene which is needed 
for intelligent engineering design, there is another step 
which must be taken. This is the establishment of a short- 
time test which could serve as a control test on a material 
or part. The curves presented here might well be correlat- 
ed with long-time creep data in such a way that a cer- 
tain slope or a certain strain at a given time would 
indicate either a safe application or an ultimate failure. 

Answers to these two problems will permit the use of 
high density polyethylenes in some engineered items, and 
will prevent mis-applications which give the plastics in- 
dustry frequent black eyes. x * 

(1) Findley and Khosla, “An Equation for Tension 
Creep of Three Unfilled Thermoplastics”, S.P.F. 
Journal, Volume 12, Number 12, pp 20-25, Decem- 
1956. 

(2) R. H. Carey, “The Creep and Stress-Rupture Be- 
havior of Polyethylene Resins’, A.C.S. meeting, 
September 1957, 


Letter to the Editor 
SPE Journal 


Athens, Ohio 


Dear Mr. Day: 

We have read with considerable interest Mr. Wurt- 
zell’s article on “Vinyl Compounds for Extrusion” printed 
in the SPE Journal, February, 1958. We feel that there 
are several erroneous statements which should be cor- 
rected. 

On page 48 under “Typical Formulations” in the 
second paragraph reference is made to A-26 plasticize1 
with a statement that it is an azelate plasticizer. This is 
undoubtedly a typographical error and should be adipate 
plasticizer. 

Further on in the second paragraph under “Typical 
Formulations” reference is made to our Santicizer B-16 
plasticizer as one of the phosphate types. Santicizer B-16 
is not a phosphate, it is butyl phthalyl butyl glycolate. 


Howard S. Bergen, Manager 
Plasticizers Sales Department 
Monsanto Chemical Company 
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lver G. Freeman 
Iver G. Freeman, known through 
out the industry for his development 


work on plastics injection machinery, 


has been named vice president in 
charge of research and development 
programs for the Reed-Prentice Divi- 
sion of Package Machinery Company. 

Mr. Freeman joined Reed-Prentice 
Division as a vice president when it 
first became a subsidiary of Package 
Machinery in 1954. A native of Fitch 
burg, he was with Norton Company 
for 37 years during which time he 
rose to become works manager. He 
has been responsible for many prod- 
uct developments in connection with 
plastic injection molding machinery, 
die-casting machinery and medium- 
sized lathes. 


He is a member of the Society of 


Plastics Engineers, American Society 
for Metals, the Society of Tool Engi 
neers, and the Worcester Engineering 
Society. 


Emil R. Gazdik 

Emil R. Gazdik, formerly sales en- 
gineer for Evans Winter Hebb Inc., 
has joined the Automatic Molding 
Machine Co. division of Wagner 
Brothers Inc., Detroit, as Eastern re- 
gional engineer, F. M. Mansfield, vice 
president in charge of sales, announ- 
ced today. 

A chemical engineering graduate 
of Fenn College, Cleveland, Gazdik 
has been associated with the plastics 
industry 24 years, He began his ca- 
reer with Bakelite Co., New York, in 
1934, joining Evans Winter Hebb in 
1948, 


John N. Pattison 

Dr. John N. Pattison has been ap 
pointed director of research and de- 
velopment for Girdler Catalysts in 
the Chemical Products Division of 
National Cylinder Gas Company. 

Dr. Pattison was formerly head of 
the Catalyst Research Section of the 
Cities Service Research and Develop- 
ment Company, Lake Charles, La., 
where he organized that firm’s re- 
search section which engaged in the 
development of new catalytic refin- 
ing processes and the improvement 
of existing ones. 


James L. Harvey 

Appointment of James L. Harvey 
to the position of manager of rein- 
forced plastics development at Mar- 
ion, Indiana, has been announced by 
The General Tire & Rubber Com- 
pany’s industrial products division. 

Formerly president of Plumb Chem 
ical Corporation in Philadelphia, Har- 
vey has also been associated with the 
Thermaflow Chemical Corp., Atlas 
Powder Company and Allied Chemica] 
& Dye Corporation. 

A member of The Society of Plas- 
tics Engineers, he is a graduate of 
Syracuse University. He earned his 
master’s degree in chemistry at Penn 
sylvania State University. 
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NATIONAL’S NEW STANDARD 


3-PLATE MOLD SETS 


assure automatic, trouble-free parting 
of runner and cavity plates 


Now, for the first time—truly practical 3-plate injection 
molding! NATIONAL’S totally new 3-plate mold set = 

design and construction using Ball Bushings in the float- 
ing plate eliminates all possibilities of cocking or binding. 
The normal suction of mold parting causes the runner 
and cavity plates to open with 
ease — automatically —at the 
ba da end of the molding cycle. 
an This new concept of linear 
‘ an motion eliminates the need 
3 for troublesome mechan- 
ical assist devices such as 
latches and springs and 
brings to realization the 

full advantages of 3-plate yr 

injection molding. 


“TRIPLATE”’ precision “FG” series 
ALL NATIONAL “TRIPLATE FG” mold sets 
are equipped with precision BALL BUSHINGS 
combining the advantages of extremely low fric- 
tion, long life and sustained alignment. 


For full details write for Bulletin 58-5, Dept. D 


ational too! & manufacturing Co. 


Mold Set Division, KENILWORTH, NEW JERSEY + BRidge 6-1600 


TANNIVERSARY 
YEAR In Chicago phone us directly, at no cost “<< 
“ by asking the operator for Enterprise 7555. 


7 


‘with 


The Apparatus and 
Optical Division of 
the Eastman Kodak 
Company uses one of 
its Sterleo Model 6002 
units on the injection 
press in which the 
back of the popular 
new Kodak Rotary 
Flasholder is mold- 
ed. Use of the Sterlco 
Control enables the 
operator to make very 
accurate temperature 
adjustments, and to 
control independent- 
ly the temperature of 
each section of the 
mold, 


For YOUR mold temperature control needs, 
choose from the following Sterlco units: 


338 


WH 


MODEL 6002 MODEL 6012 MODEL 6031 MODEL 6003 


Small total water ca- Super-sensitive, accu- 
Va pacity — no excess if rate HEATING CON- 
thermal carryover TROL with extremely 
either way. fast reaction time. 
Va Super-fast 9000 watt Vd Flexible, modulating 
unit on each side for COOLING CONTROL 
quick starts. — not on or off. 


Send for descriptive bulletins on the complete Sterlco line. DO IT 
TODAY. Export: Omni Products Corporation, 460 Fourth Avenue, 
New York 16, New York. 


INDUSTRIAL CONTROL DIVISION 
STERLING, INC. 
5202 W. Clinton Ave. * Milwaukee 18, Wisconsin 


COPE’S PLASTICS BOOK 


Dwight Cope. President, Cope Plastics. Edited by 
Floyd Dickey. Head, Industrial Education Dept., John 
Adams High School, South Bend, Indiana. 272 pages. 
The Goodheart-Wilcox Co., Inc., Publishers. 

To keep a book technically objective and scientically 
accurate and at the same time absorbing is a skill possess- 
ed by few writers. Among these few are Dwight Cope. 
Since this volume is for the professional and the layman, 
too, it is to Mr. Cope’s ability that we can thank for 
many a pleasant evening. Starting with ‘facts about plas- 
tics’ through do-it-yourself projects to the commercial 
applications for various types of plastics materials, the 
book maintains the reader’s interest. 

Can you remember those wonderful pre-television days 
and evenings too, with those evening and  week- 
end projects of building an end table, or a lamp, or 
outdoor furniture? Remember those ‘conversation’ pieces 
that started off as table lamps and ended up as 
ash trays? But we never would admit that the reason for 
the change in product was due to the fact that the do-it- 
yourself prints weren’t clear enough (how could we all 
our friends and neighbors know us as an engineer). There 
are about 90 do-it-yourself projects in the book, projects 
that were submitted by high school and university stu- 
dents. Each project has a material list and of utmost im- 
portance to us do-it-yourself fans, a numbered process 
sheet. Our children, with the help of the writer, did four 
pieces; all came out as they should and are ‘conversation’ 
pieces because they are that good. 

This book is a worthwhile investment to the practical 
engineer and parent. Let us hope that Dwight Cope does 
not sit back on his laurels, but instead will give us more 
of the same in the near future. 


Irving H. Kellman 


HANDBOOK OF MATERIAL TRADE NAMES, 
SUPPLEMENT 2 TO 1953 EDITION 


O. T. Zimmerman and Irvin Lavine. Published by 
Industrial Research Service, Inc., Dover, N. H., 
1957, 356 pages, $13.75. 

This second supplement, just published, follows and 
completes Supplement 1 published in 1956 and reviewed in 
the SPE Journal issue of August 1957. Like the previous 
volumes, it has three major sections: 

1. The trade name section which lists and describes 
the materials alphabetically. 

The classification section wherein the above prod- 
ucts are classified according to their uses and properties. 

3. The directory section which gives the address of 
the manufacturers of all listed products and the nomen- 
clature of the products he manufactures. 

An appendix gives the changes of names and ad- 
dresses which occurred since the publication of Supplement 
is a great helper and time saver which belongs on every 
chemist’s desk. 
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POLYURETHANES 
Bernard A. Dombrow, Reinhold Publishing 
Corporation, New York (1957). 

The author has clearly presented the basic chemistry 
of Isocyanates and their reactions with hydroxyl con- 
taining materials to produce rigid and flexible foams, 
adhesives, coatings, elastomers, and textile finishes. Gen- 
eral formulations and manufacturing techniques have been 
described in “ manner comprehensible to the layman, The 
physical properties of representative products and sources 
of raw materials and finished products were given. The 


book contained numerous photographic reproductions of 


the products and their processing. Analytical methods and 
safety precautions were included, This was not a highly 
technical work but contained a bibliography which was 
selected to give technical coverage. 


W. R. Lawton 


EMULSIONS, THEORY AND PRACTICE 
Paul Becher, Reinhold Publishing Corp., 
New York (1957). 

The author gives a clear explanation with good illus- 
trating examples of the modern thecries of emulsions. The 
chemistry of emulsifying agents is well written and 
classified. The bibliography is huge and references are of 
recent date. Techniques of forming emulsions and the 
types of equipment used are illustrated. Emulsion formulae 
and their uses in industry are given. Techniques of 
demulsification are included. The author describes the 
test methods for evaluation of emulsions and the theory 
behind the metheds used. A comprehensive list of emulsi- 
fiers, their trade names, manufacturers, composition, and 
type is included. This book is a valuable tool for theo 
retical and commercial workers in the fields of emulsion 
and surface chemistry, 

W. R. Lawton 


TEXTILE CHEMICALS AND AUXILIARIES 
Second Edition. Edited by Henry C. Speel and 
E. W. K. Schwartz. Reinhold Publishing Corporation, 
N.Y.C. 545 pages. Price: $13.50. 

While written primarily to serve as an up-to-date 
reference for chemists and engineers in the textile pro- 
cessing field, the growing use of resins in textile finishing 
makes this an interesting text for a certain segment of 
the plastics industry. Particularly so, since so many of 
today’s synthetic fibers are chemically related to plastics. 

The editors are consulting chemists with long experi- 
ence in the textile field. Most of the chapters (18 out of 
24) were either authored or co-authored by specialists in 
the areas covered, This adds to the value of the book and, 
as is the case when specialists are given the platform, 
assures timely authoritativeness. 

The chapter on synthetic resins is comprehensively 
written. Each resin is treated individually, complete with 
structural formula, properties, forms available and trade 
names. Synthetic resins are used in the textile industry 
to impart crease resistance, water resistance and the de- 
sired “hand,” to control shrinkage, and also as binding 
mediums to hold various types of finishing and sizing 
materials, Indeed, the dependence of textiles on synthetic 
resins has now become of major importance, and many of 
the functional properties and successful applications of 
textiles are possible only because of synthetic resins. 

The book is well indexed by author and subject. In 
addition, there is a lengthy and useful bibliography at the 
close of each chapter. 

Unfortunately, the book is marred somewhat by care- 
less proof-reading, for typographical errors abound. 

Charles W. Kopf 
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DANGEROUS PROPERTIES OF 
INDUSTRIAL MATERIALS 

Irving N. Sax. Published by Reinhold Publishing 

Corp., New York, N.Y., 1957, 1476 pages, $22.50. 

This book is a revision of “Handbook of Dangerous 

Materials” previously written by the same author, That 
this book needed a great deal of corrections and additions 
was obvious to all its readers. It appears that there have 
been quite a few improvements, additions in the nomen- 
clature, corrections in the listings and weleome changes. 
On the other hand, to say that the second book does not 
leave a great deal to be desired would be showing signs 
of morbid and dangerous optimism. There are still omis 
sions galore and important ones at that and many data 
which one expects to find in such a book are lacking. As 
a general example, there are countless instances where 
the toxicity is marked “unknown” although it is given ir 
other toxicological books. This is a very expensive book. 
Let’s wish the author better luck in his third effort. We 


shall wait for it 


Louis C. Barail 


When You Move... 


Tell us as far in advance as possible, so we 
can send you the SPE Journal and meeting notices. 
Write to SPE, 34 East Putnam Ave., Greenwich, 
Connecticut. 


PLASTICS 

ENGINEERS 
Graduate chemist or chemical engineer with 
organic chemical or plastics training to advise 
design and production engineering groups. Two 
to four years’ experience in application engineer- 
ing of plastics required. Must be familiar with 
laboratory evaluation of new or presently used 
plastic materials. Assignment entails working 
with vendors, plant manufacturing and quality 
engineering on production problems related to 


purchased plastics, raw material and component 
parts containing plastics. 
Advantages of IBM 
A recognized leader in the electronic computer 
field; stable balance of military and commercial 
work; advancement on merit; excellent salaries; 
liberal company-paid benefits. 
Immediate openings: Owego, N. Y.; Rochester, Minn. 
WRITE, outlining qualifications and experience, to 
Mr. R. A. Whitehorne, Dept. 666P 
IBM Corp., 590 Madison Avenue 
New York 22, N. Y. 


DATA PROCESSING 
ELECTRIC TYPEWRITERS 
INTERNATIONAL MILITARY PRODUCTS 
BUSINESS MACHINES SPECIAL ENG'G PRODUCTS 
CORPORATION SUPPLIES 

TIME EQUIPMENT 


Seve nty three 
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CLASSIFIED 


Technical Salesmen 
Resins and Molding Compounds 

Nationally known multi-plant company’s expansion 
in the resin and molding compound field has created 
an immediate need for experienced salesmen, Applicants 
should have a knowledge and following in the field of 
reinforced plastics and premix or other molding com- 
pounds. This experience could be gained from field develop- 
ment, technical service or field sales in the resin field. 
Preference will be given to Chemical or Mechanical Engi- 
neers, but experience is acceptable in lieu of degree. 

For further information, send resume’ to: Box 1658, 
SPE JOURNAL, 34 East Putnam Avenue, Greenwich, 
Connecticut. 


PLASTICS CHEMISTS AND ENGINEERS 
Openings are available in expanding R & ID depart- 
ment to provide products applications services to poly- 


ethylene sales. 

These services will include: evaluations of fabrication 
techniques, products application evaluations and develop- 
ment, technical service calls to customers, and providing 
technical information to sales concerning polyethylene 
fabrication and quality. 

Location: National Petro-Chemicals Corp., Tuscola, 
Ill. 

Require chemists, chemical engineers, and plastics 
engineers with B.S. degree. Applicants with previous 
thermo-plasties experience preferred. 

Submit resumes to Industrial Relations Department. 

NATIONAL DISTILLERS 
AND 
CHEMICAL CORP. 
99 PARK AVE., NEW YORK, N. Y. 


Positions Wanted 

Plastics Casting Engineer 
Presently engaged in the electronics industry. Wishes 
to relocate to Florida but will consider other areas. Broad 
experience and knowledge in casting methods, applications, 
compounding formulations and mold designs for Epoxy, 
Silicone, Polyester, Phenolic and Elastomerie Resins in 
conjunction with the encapsulation, potting or hermatic 
sealing of electronic components and in association with 
the manufacturing of mechanical and electro-mechanical 
parts. Write Box 1558, SPE JOURNAL, 34 East Putnam 


Ave., Greenwich, Conn. 


Plant Manager—Tool Supt. 

Engineet Age 50 - Heavy experience in thermosetting 
plastics molding and finishing including automatic meth- 
ods. Broad thermoplastic experience with styrene, acry- 
lies, acetates, nylon, ete. Presently Mfg. Eng. Supv. with 
leading plastic molding company, Available in 30 days. 
Seek position as Plant Manager or Tool Superintendent. 
Prefer captive molder. Reply Box 958, SPE Journal, 
34 East Putnam Ave., Greenwich, Connecticut. 


Position Wanted 
Plant Manager available. Experienced in injection 
molding and metal stampings. Past 12 years Works 
Manager of large midwest company employing 600 
people. Sales exceeding seven million. Reply Box 1858, 
SPE JOURNAL, 34 East Putnam Avenue, Greenwich, 
Connecticut. 


Seventy four 


Position Wanted 


Technical Sales Engineer—Over 20 years experience 
in thermo plastic compounds for injection molding and 
extrusion. B.S. degree. Familiar with all injection molding 
companies in eastern U. S. Presently employed. Will 
relocate. Development and marketing of new compounds 
desirable, Reply Box 1758, SPE JOURNAL, 34 East Put- 
nam Avenue, Greenwich, Connecticut. 
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BY THE GREATEST NAMES 
IN THE INDUSTRY 


POLYETHYLENE EXTRUDER - LAMINATORS 
FOR LABORATORY OR PILOT PLANT. 


COMPLETELY PACKAGED UNIT 
NEOPRENE PRESSURE ROLL WITH WATER BATH BRACKETED REROLL WITH TENSION CONTROL 
PATENTED LAMINATING NIP ADJUSTMENT BRACKETED UNROLL WITH FRICTION BRAKE 
21." ELECTRICALLY HEATED EXTRUDER SLITTERS & TRIM DISPOSAL SYSTEM 

SILICONE ROLL (OPTIONAL) SANDWICH UNROLL POSITION 

MASTER CONTROL PANEL VARIABLE SPEED DRIVE 
MANIFOLD TYPE FILM DIE WITH ALUMINUM BLOCK HEATERS 

SPECIAL COOLING ROLL WITH RECIRCULATING PUMP 

24” WEB WIDTH—UNIT SHOWN 


WRITE, OR PHONE RANDOLPH 2-0200 
FOR COMPLETE INFORMATION 
NO OBLIGATON 


FRANK W. EGAN & COMPANY 


SOMERVILLE, NEW JERSEY CABLE ADDRESS: EGANCO—SOMERVILLE (NJER) 
Manufacturers of machinery for the paper converting and plastics industries 


PAPER-coaters, laminators, treaters, gummers, saturators, embossers, unrolls, rerolls, 
drying systems, other components; PLASTICS-extruders, dies, take-offs, other accessories. 


REPRESENTATIVES: MEXICO, D.F.-M.H.GOTTFRIED, AVENIDA 16 DE SEPTIEMBRE; JAPAN-CHUGAI BOYEKI CO., TOKYO. 

LICENSEES: GREAT BRITAIN-BONE BROS. LTD., WEMBLEY, MIDDLESEX; FRANCE-ACHARD-PICARD, REMY & CIE, 36 RUE 

D’ ENGHIEN X, PARIS; ITALY-EMANUEL & ING. LEO CAMPAGNANO, VIA BORROME! 1 8/7, MILANO; GERMANY- 
ER-WE-PA, ERKRATH BEI, DUSSELDORF. 
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NATIONAL-PETRO CHEWS 
(Egan) 


service 
“dependability 


tate, Nylon, Acrylics, Impact Styrene, Butyrate 
—“CUT COSTS WITHOUT SACRIFICING QUALITY"—: 
free pellets. . - perfectly matched from first bag to last. 


COMPETITIVELY PRICED » SPEEDY DELIVE 
nate te Us Yor Sa 


GERING 


